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ABSTRACT ^ • ' . . , 

« ' , This curriculum guide consists o£ activities and 

^experiences which' are/ organ>i'2ed into^our sections ;by curricular 
area. These areas (<and^th^ major topic areas considered) are{ (1) 
language arts (listening, speaking, and viewing; readi4ifg. 
comprehension; media center skills) ; (2) mathematics (air.cra£t 
instruments and aviation applications o£ mathematics); (3) science 

'(tneiory jo£ flight and aviation a;fpl>i cat ions of Science) ;, and (4) ' 
social studies (history and growth of aviation; maps, charts, .and 
globes; methods used in aerial navigatiorf;' chaaging concepts of time 

tnd space; and aviation careers). Each section includes a separate • 
able o£ contents, an overview, a list o£ objectives, and lists of. 
recooMended^ attivitiel and materials. The guide, designed especially- 
£oj teachers whoJ-have had no special training in aviation educatiq^^ 
is hot intended to be use^ as a separate couf£(e of study in aviation, 
9ather^ it can most effectively be used t-o isupplea^nt existing, 
curricular materials.. In addition, synce ther'e is much correlation 
b'etween language arts, mathematics r se^ience, and social studies, 
teachers tve encourage^ to salect from thb activities and* materials 
in any area that coir^tribute to the i^hieveflnent pf . their teaching 
goals. -(JN) ' ' 



f ' Repr oduct^i on s. applied by EDRS are the be^ that can-be made * 
* " from' 'the original doctnnent. . % • * 
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T-his book resulted from a cohta-acl between the Federal 'Aviation Admfnistra- 
Uon, the Coalition of Indian-Controlled Sfchoolboards aafi.Little*Wo«nd School 
in Kyle, South Dakota. As a consultant to the project, Aimee Dye prepared the 
Aviaiim Curriculutn Guide to enable the teachers at Little Wound School to 
integrate aviation concepts into their curriculuaa. \ 

Ms. Dye/ a teacher in the ^Arlington Coun^, Virginia, school system, is^well- 
knowflTior her work in aviaUpn and aerospace education. She has worked 
extensively with' teacher workshops and seminars, and has lectured before 
regional and national .m^tingff of aviation educators. 
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the nee4 for more and better sdm<x and math instruction to enable young peoirfc to 
cope with rapidly changing tedinology. The world of «viation is oni in which 
technical skill^and proficiency are bf paramount importance. Moreovw, aviation, 
more than msAy other disciplines, has an abUity to inspire youth and create an ex- 
cUemcnt in a classroom sming that fcan spill over into other academic areas. 
As part of an effort to plan for the future of air tran^ortation, the Federal Aviation 
AdministraUon is engaging in a program of Aviation Education desyned to 
stimulate the young people of Amoica through the use of real world, modc»-day 
applications of avilokin techm>logy and sdem^. . 

Because of its high rootivatbnal vahic, aviatk>n education can contribute measurably 
to the devdopment of skills in the instructional program. The activities and ex- 
periences induded here are intended to show how aviatk>n roatCTials and data may be 
used to motivate leanung and how, by using some of the suggested activities and 
niatCTfeb, Aviation can be uught while devdoping skill in the instructional areas. 
This guide is designed especially for teachers who have had no special traming in 
aviation education, for we believe that teachers need nbt beapedalists in aviation to 
use aviation data and materials as a practical application of the things they teach in 
science, mathematics, social studies, English, etc. Teachers, howe^, ck) need prac- 
tical ideas and suggestions on what aviation content to emphasize add how to obtain 
appropriate instructional materials. / 
Whfte the original intent in writing th» guide wV tadevdop seaions prt both the 
middle school and senior high schoctf Icvds. H wa^ found that the wide range of m- 
terests at each level cause* much over-lapping of content and activities. In view of 
this the two pieces of work have been consoUdated. Eith topic Vtarts with very basic 
principles and shows varying levels of activities to iUustrate these principles. The 
flexibility of this arrangement makes it possibly for the teadi« to acconwnodate the 
Individual differences that range among the students in the class. 
The conteat of the gukic is organized into four curricular areas: langu^ arts, math, 
science and social studies. Caiew explonttion and othCT topics vhkb are ^propriate 
under more than one curricular area have been grouped arbHrarily. The four hteic 
area^ should not be considered as separate, unrelated aviation cxptticnces. Thefe is 
r much conflation between the,^rea* and the tMwhcr U aicouraged to select from the 
activities and materials in any area that contribute to the adilevoncnt of the 
toeing objectives. ' * _ 

The material in the guide is not to be use^as a course of study in ]^viation nor in the 
several instructional areas wWdi it involves. It can nnfe effecUvdy be used to sup- 
plerfcnt curricular materials of all in^uctional areas with aviation and guide the 
teachfr during such v^ures. 

Credit for the devetopmeart of this publication ^uld be gh^ to Mary Jo Knouff, 
Education Specialist in the Office of PuWfc AfftOrs, Federal Aviatkm Administration. 
Further fnformation aUout the FAA Education Program can be obtained by writing to 
the Office of PubUe Affairs, AviatkMi Education Pr««ram, Fedwal Aviation Ad- 
ministration. 800 Inctepencteice Avenue, SW, Wa^Ongto^^, D.C. 20591. 



DONCLAUSfiN 

Director of Special Programs • 



EDMUND PINTO 




LAMQUAQE ARTS 



I. USTENING, SPEAKING AND VIEWING 



n. READING COMPREHENSION . ' 

in. MEDIA CENTER SKILLS 

IV. ELEMENTARY AVIATION ^GLOSSARY 



/ 



. OVERVIEW 



In Iftis topic th« content of-aviation is used as a base, for Mie development of 
functional language arts skills. The suggested activities on th«i||611owing pages 
are desigiwd to develop new and precise focusing skills in obtaiiUng and com- 
mitnieating infon^tion and, at the same time, to teach spiqjufic aviation skills. 

Emphasis on the language skills should* ^t detract, from the considerable 
inter^t and attention students give tQ aviation materials and data. The lively 
cc^cem whkh children are known tqi^ve for all phases of aviation can be a 
source of strong motivation for the ^ievement of language arts objectives. 

Note: The materials and aeUxiti^ in this section are geared to the' ability 
levels of students in the upper elementary ^ades. Related, supplemental 
activities can be found in the sodal jstudies section of this guide. 

4 ^ * . • 




LANGUAGE ARTS 
Specific Learnings 



-To understand the importance of communications Skills in air traffic control: 
. listening, speaking and viewing. 

-T^.develop new and precise foeuiing skills through listening and viewing.. 

-To develop skills of record-keeping and observation necessary to com^ 
mnnieate findings in a variety of wayi. ^ ' , 

' ' ■ ' ' • '\a 

rTo devel<^ curi(»ity and interest In reading by exploring aviation fact and 
fiction in literature. 

>- To develop discriminating and analytiod Uiinking skills in viewing, listening 
and reading. 

* > • , ' « . 

-To develop sufiBcient akiU to use the resources of b: library or media wnter 
fm information and individual reading. 



L |.istening, Speakinfg and Viewing 



Suggested Activities ^ 

. !• Listen to instructw or student give a talk or ^ 
play a record about aviation. ^ 

2. Listen to directions for malting a paper airplane 
or heltCQpt^r. 

3. Identify the pui:{K>8e of a radio <>r television pro- 
l^ram about aviation (to entertain, to inform, to 
educate, etc.). 

4. Answer who, what, wh6n, where questions after 
a visual presentation (picture, filmstrip or film). 

5. Interview someone knowledgeable in* the field of 
aviation. Determine appropriate questions to 
ask to gain the information needj^. 

6. Recall, in sequent, events of a 'story or poem 
read aloud or told. m\ 

7. Relate personal experi^lices witK airplanes. 

8. Read libout smoke signals used by the Indians. 
Use a set of diagrams which show some of the 
messages to repjort to the c^ass. 

9. Research skywriting. List gome problems in* 
volved^ch as wind or clouds^ ^ / 

10. Invite a CB operator to your cUss and hayethe ; 
CB demonstrated for you. > 

11. Learn the si*cial words apd phrases that tiie 
aimftan uses. Enunciate tham clearly. 

12. Build a class crystal radi6 from a commercial kit 
or fifom "scratch.** A radio shop or reference ^ 
b^oks will hfSlp you. ' 

13. Check tha newspaper for radio and television 
programs about aviation. - ^ , 

14. Use the yellow pages of thfe telephone directory, 
to find aviation advertisements. 

15. Determine the main idea afterlmsual presenta- 
✓ tion (film or filmstrip). 

l&rDifferentiate between fantasy and reality when 
listening to anc^ viewing productions, 

17. Participite in a panel discussion on such topics 
as: 

**The History, of Aviation*' • 
^'Recent peveIopm6nts in Rockets'^ 
"Effects of Aviation on My Communitv'' 

18. Make a tape on jrour recording macnine imi- 
tating "contr61 tOw^ to pfane^.convermUons. 

19. Identify purposes Im oral communication by 
workera 4l the airp<«rt. 

Compare filmed versions of aviation stones with 
written l^ork: news program versus newspaper; 
movie versus book. 
21, Identify and discuss Varioua types of visual or 



*<wral presentations (drama/ comedy, documen- 
✓ tary, mystery. et«.). 

2S. Identify forms of stereotyping in any prodiiction 
(male pilot, fbmale fiig^} attendants, black 
janitor weather "man'\ etc.). 

23. D»cuss iftiportanee <n precise listening, speak- 
ing afid viewing skils at the airport control 
tower.- 

24. jGrive directions on how to get to airport. % 

25. Call the weather bureau and listen to the fore- 
east. Re-jstate in your own words. 

. 26. Practice in the classroom the correct way to 
request an airline reservation. 
27. Explain the action of the airfoil in\eeping a 
plane alo^ both with and without illustrations. 

* 

Materials ^nd ftesourcea 

1. Talks from resource people. Radio 6r television 
programs. 

2. Pencil and f^aper for note-taking to lt» Hsed fn 
repaorts. - - * - ■ 

3. Telephone directory yellow pages. , 

. 4. Current newspapers. ' , ^ • - 

5. Photographs of differdit kinds of airplanes col- 
. lected from q,irlines. 

6. Readings: ^ ' 

\ a. Donnan and Ddnnan, From Raindance to 
Research, McKay, \976. 
-b. Blau, Melinda E,. WkdUEver Happened to 
■AmeliaT, Ceuntetpoint, 1978. ^ . • 
c. Great Adtfentures That Changed Our WorUL 
Reader's Digest Association. 1978. 
. d. Ross, Frank, Jr., Space Shuttle: Its Stor^ and 
How to Make a Flying Model, >Lothrop. Lee 
and Shepard, lff79, 
e. I^vidsoa, Jesse', Famous Firsts in Aviation, 
Putnam, 1975. 

7. Filmstript: 

a. How HeUcopters Fly. 

b. Controlling an Airplane. 

c. Jet Flight m. \ , 
All from Scott EdVicatipnal Division, Lower 
Westfield Road, Holyoke, MA, 01040. 

6. Recordings: . 

a. "Snoken English" tp accompany the Roberts 
EngUsh Series, Two records pervade level at 
all grade' levels 'contain demonstration lessons 
• on oral reporting, formal and informal tele- 
• phone conversations, ^ving directions, inter- 
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views, introductionflit etc. May ordered 
separateljr or in series from Harcourt, &*ace 
and World/ 1372 Peachtree Street, NJf^ 
^AHaata, GA, 30309, 
b. Recort^f to ac^mpany the Patterns of 
* lMngua^tB^J^j0Jbook series from the American 



Book^ Company. These include literary selec- 
tions foi; listening and demonstration lessons 
on choral reading, radio drams,* news report- 
ing, etc. Avaih^ie for elementary through 
junior high school levds. 



II. Reading Cpmprehenslon 



d. 
e. 
f. 



Suggostod ActMtlM 

1. Read th«r poem "Darius Green a'nd His Flying 
Machine." During discussion recall examples of: 

a. cause and effect relationships. 

b. motives and feelings fropi actions ^ad speech 
of eharaie^rs. 

c clues to time and location. 

d. foreshadotigilg oi late^ evenU. i 

2. Research ideas of flying as expressed by early 
man in mythology and legend: 

a*. The Greek god, Hermes. 
b. Pegasus. , '. * 

c Phaeton. , 
Daddalus and Icarus, 
Sinbad. the sailor, and his Roc. 
Arabs and theit flyiug carpets. ^ 
Simon, § Roman magician iq tte time of 
Rome,' who tried to fly from a tower, 
h. Wan-Hoo, the Chinese ruler wh<Mttached 47 
large rockets to his chair U> fly to the mo<»i. 

3. Compare ancient ^ythaand legends about flight 
.to modem tales about space creatures, little 

green men from Mars, etc. 

4. Write original alAriw concerning "impossible" 
developinents in.aviatfon or space in the future. 

•w 5. Read one ' space-related story .(real sden^, 
science fiction, or fantasy). Make not^ on' 
elecbents of fact and those of opinion. Give a 
written oy oral repwt on the stwy. 

one biography relating, an «ct of bravery 
infi heroism in aviation su^h as: 

Amelia Earhart , . 
b. Charles Lindbergh 

e. Eddie Rickenbacker 

d. Richard Byrd . 

e. James "Jimmy" Doolittle 

f. Charles "Chuck" Ifeager 

7. Make a brief outline of the-above biography: ' 
i. Early fife 

U. Accomplishments" ^ 
m. Later m 

8. Useyimr outline to present an onl or written 
report. . . / • 

9: Find.out about the JajMmese eus^m of flying 

kites to' celebrate children. 
10. Not all birds can fly .Use library reference books ' 



to find two birds that oinnot fly. Write a bnef 
explanation to tell why these birds cannot fly. 
11. Read several aviation articles from a current ' 
magazine and condense them into a report. . 

Mitmtols and Resources 

1. R^uUngs: ' « 

a. "Darius Green and His Flying Machine" by 
John T. Trowbridge, Best Loved ^tory 
Poems. Garden Ciiy PubUshers.^NY. 

b. Mmry, HeiiTy A., Myth and Myth M<arins, Gr 
Brcmller Comimny, NY. 

c. Bullfinch, Thomas, Mythology, Harper and. 
RoW, 1970. 

d. Falam Force, Civil Air Patrol. 

e. Vent, Henry, Birds Without tRngs. 

f. Gmeo, AlmA,Air'T^velFrom'theBeginniitg, 
ChUdren's Press, 1978. 

g. Hatfield, David D., Pi&tteers ^f, Aviation, 
' AviaUon Book Company, 1978. 

h. Ault, PhU, By the Seat of Their PSp^: The 
Story of Early 4 viation, Dodd^ Me^p978. 

i. Gfhhe^taith, Howard, Aviation, A Hwtorical 
Survey From its Origins to the End of World 
War II. Wm. Clausen and Sons, Ltd., 1«70. 

j. Monde^. DavidV T^ Intematiomil Encyclo- 
pedia of Aviation, ^Wl. 

2. Films: 

a. Icarus, and Daeduhu, 6 nain^ animated, ephn*. 
SterUng Productions, NY, 1964. 

Association Films, Ipc, Execu- , 
Uve Offices, 'B^ Third Avenue, NY 10022. 
F«e ho&n. " 
c Kites ta Cafsules,. 5 min., b/w. FAA Film 
. Service, c/o Modern t^ng Picture Se^ce, 
, Inc 6000 Parfc St., N., St. Petersburg, FL 
38709. 

d. Oik, Emo We i^lew, 27 min., b/w. Western 
Airlines, P.O. Box 92005, World Way Postal 
Center, ^os Angeles, CA 9Q00B. , 
a Fifaaotrips: 

a. ^Uhons and AiNh^s , ' . , 
h. MUesttmes of FUghit ' . . 

Both available from National Air and Space 
Museum, Smithsonian Institution, Washing- 
tori, D.C., 20560/- . • 



III. Modia Center Skills 



1, Using the libracry's card files, pfepard a1>tbliog- 
raphy of books and materiais on topioi such as:* 
•The mtbry of Aviation" . 
' "TheTheory of Flighty* ' 

to list referencS^ on aviation whieh might be 6^ 
tained^anA which ^e ' not ictirrently in your 
library pe0tainiif)g: to tl^ above ti^ks. 

3. Read extensively on any one tdpic of aviation, 
using eross-referen^ in the enc;yelopedia* 

4. Prepare a list of aviation words and arrange 
^^^^ them in proper alphal^tileal order. Determine 

\^""ttieproper pronunciation from the dictioiury. 
OU|a^such words as air, aileron, aenmautics, 
aenilogy, aviation, avionics, aerodynamics, 
* altitude,, altimeter, audio, etc.) 

5. Use an atlas to find the latitude and longitude of 
five cities. ''*'*'^^^ • 

Look up flight recOTds brokelQ in the last ten 
years. 

7. Locate the fiction and nOnfiction materials on 
*^ aviation. 

8, List magazines currently in print which d^ 
with aviation* ^ 
View films, filmstrii^,.and slides showing air- 
craft development. 

Use the card catalog to copy the author card, U- 
tl<^ card and subject for a book sdeh a» 
a. Fat Mm from Space by EHiniel M. Pinkwater. 
' . b. Jack the Bum and tke VFO by Janet 
Schuhnan* 

c. Tke Year of the Fl^g Machme by Genevive 
FMter. 

11. Prepare a rese^ch paper listing all references,* 
footnoting, etc. 

12. - Locate the following materials in your library: 
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Tell the content and purple of each.\ \^ 

a« aSrd catal(^ 

\ h. dictionaries ^ * ^ * 

c en^cbpedias ^ ^ 

. ' d. atlas 

• e. Vmanac - " / * 

L Readers' Guide to Periodical Literature 

g. newspaper ' 

h. current magazines* - ^ 
L Who'$ Who • - . 

j. bii^aphical reference books , 

k. literature reference books 

1. vertioU file ' ^ 

m. microfilm^ • ' * . 

n. Usteoing centers ^ 

; Alateitate ami f^Mourees 

NOTE: Although most libraries share the same 
basic arran^ment and* materials for feseareh, each 
library will have its own unique characteristics. 
Before banning this section,^ check with your 
libnuoan to determine the availability of mateitals 
and time for library research. * . 

* 4 

J* 

fMchJng Aids: 

FUght, aperies of 21 two-pari -sound filmstrip, 
eokn*. Each of the 21 titles in the series ^mes as a 
kit whieh includes two full-color filmstrips with 
o>mf>anying audio-eass^tte tapes, abuser's Guide, 
reprodudble studant activity, shee^ including 
/k. enrichment and eyaluition items, a wall chart for il- 
lustrating the topic and a set of 8 library cards. May 
- be ordered separately or in series from National ^ 
and 3pace Museum^ Smithsonian Institution. Wash- 
ington. D.C 20S60. \ 

\ 



AN ELEMENTARY AVIATION GLOSSARY 
1Q1 Words and Definitions 



AERODYNAMlCS^SUidy of the forces of air act- 
ing on objects in. motion relative to air. 

AILEKON-Control surfaces hing^ at the back of 
the wingq whibh by deflecting up or down helps to 
bank the airplane. 

* • 

AIR-A mixture of 6:ases making up the at- 
mosphere which surrounds the earth. 

AffiFOIL- A streamlined -surface designed in such 
a Way that air flowing around 1^ produeea useful 
oMition. 

» 

AIRPLANE - A mechanically-driven,, "fixed-wiiig. 
heavier-than-air craft. # 

AIRPORT- A tract*of land or water for the landing 
and takeoff of aircraft. Facilities for shelter, supply, 
and repair are usually found the're. 

il^SRSPSED- Speed -Qf the aircraft relative to the 
air through which it is moving. 

AIRWAY- An air route marked py aids to^ navi- 
gation such as beaeonsi radio ranges and direction- ' 
finding equipment, and ^ng. whicli airports are 
located. ' 

ALTIMETER- An instrument for measuring in 
feet the height of the airplane above sea level 

ALTITUDE)^ The vertical distance from a given 
level (sea level) to an aircraft in flight. 

AMPHIBIAN PLANE -An airplane that Ln land 
' on both land and water. 

ANEMOMETER- Instrument to measure speed of 

wind. ' . " ' 

ASCEND-Climb. 

ATMOSPHERE -Blanks of air surrounding the 
earth. ^ 

ATTITUDE -Position of the airplane relative to 
the l^sinm, i.e.. a climbing attitude, straightfnd- . 
level attitude, etc 

AVIATION- A tarn applied to all phases of. the 
manufadure and^operati(»'of aircraft. 

BANK -A flight maneuver in whicTi oiie wing 
points toward the ground and the other to the sky. 



BAROMETER - An instrumf^nt pres- 
sure' of the atmMphere. ^ 

BEACON -A light or other slgftal indicating 31- 
rection. 

CEILING -HeighC above ground of cloud b^ws. 

CHART- An aeronautical' o^p showing ii|^ormar 
tion of use to the pilot in going from one place to 
pother. * • 

' CIRRUS-T^ype of high thin cloud. 

COCKPTT-The portion of the inside of the airplane 
occupied by the personisl, operating the airplade. 
•anicl containing the instruments and .^t^trols; r > 

COMPASS -An instrument indicating direction. 

CONTACT- Switching on the ignition of an aircraft 
%Bngine. "Contact" is the word of warning that some- 
one is about to turn on the ignition. 

CONTROL TOWER -A glassed-in observation 
tower on the ainwrt from which control tower 
operators observe and cHrect air|>ort air and ground 
traffic. „ * 

CbURSE^The direction over the earth's surface 
that an airplane is intended to toavel. 

CROSSWlfib^Wind blowing from the side, not 
coincidingi^h the path of flight.*^ 

CUMULUS -Type of cloud formed in puffs or dome- 
slyip^ 

CURRENT - Stream of air; also, upstt^date. 

DEAD STICK LANDING -Und^jg made without 
the engine operating. ' «> 

DEGREE -U of a drde* or !U of a right angle.. 

DIVE -A' Steep angle of descent. 

DRUT— Deviation froirf a course caused by cross- 
wise currents of air. 

ELBVATIONf-The height above sea level of a 
given land prominent, such as airports, mountains. 
>tc. 

EtE^ATORS- Control surf^ hinged to the hwi- 
xontal stabiliser whi6b control the the pitch of the 



Airplane, or tha^DMition of the nose of the airplane 
restive to the hoH«on. •A ^ 

^^GINE— The part of the airjilane^ whieh provides 
power, or propulsion, to pifll the airplane through 
the air. * • * ' 



^IN— A vertical attachment to the tail of an aircraft' 
wHich provides directional stability* Same as verti- 
cal stabiliser. %. • < 

FLAPS— Hin'ge<f or pivot€^d airfoil forndng part of 
the trailing edge of the^ing and used to increase lift 
at reduced airsp^j&ds. v ^ ' 

FLIGHT PLAN-A formal written plan of flight 
showing route, time enroute* points of d^{^rture^ 
and destination, and other pertinent information. 

, FORCE — A push or pull exerted on an object. 

FREIGHT- Cargo. 

FRONT (Weather) -Boundary of two overlapping 
air masses. When cold air is Advancing on warm air, 
it is said to be a cold front; warm air advancing on 
cooler air is a warm front. 

FUSELAGE— The streamlined body of an airplane 
to which are fastened the wings and tail. , 

GEAR— The understructure of an airplane which 
supports the airplane on land or water; wheels, skis, 
pontoons. Retractable gear folds up into the air- 
plane in flight. Gear that does not relract is called 
"fixed." 

GLIDE — A motion of the airplane #here tb^ 
airplane descends at an ang|e to the earth's surface. 

GLIDER— A fixed wing, heavierthan-air craft hav- 
ing no engine. # 

GRAVITY -Force toward the center of the earth. ^ 

HAIL- Lumps or balls of ice faOing to the e&rth out 
of thunderstorms. ^ 

HANGAR— Building on the airport in which air- 
planes are stored or sheltered* / 

HAZARD— 6t»tructions or objects or threats^ 
the safety of the passenger and aircraft. 

HIGH PRESSURE AREA -Mass of air character 
ixed by high barometric pressure. 

HORIZONTAL-ParaOel to the horixpn. 

HUMIDITY -a Amo ^nt of invisible moisture in a 
given mass of air. 

INSTRUMENTS^ Dials or gauges by whic>i infor- 
mation about the flight, airplane, or engine is re- 
layed to thepHSt. When the pilot flies the airplane 



solely by reference to^e gaugi^ he is said to be fly- 
ing "on instruments.'' 

KNOT — measure of s^d, one knot being one 
nautical mile per hour. i^ ^ 

LAND— The act of making the airplane des^nd, 
lose flying speed, and make contact witi> the ground 
or^ater, flius ending the flight. • 

LANDING PATTERN-^ A set xectengular path 
around the airfH>rt which airplanes follow to land. 

LIFT— An upward force caused by t^e rush of air 
over the wi(||8, supporting the airplane in flight. 

' LOW PRESSURE AREA.A M&ss of air having low 
V_ atmi^pheric pressure. 

WTEOROtOGY-The scientific study of the at- 
mosphere. * * • 

MOISTURE -Water in some form in ^the at- 
mosphere, 

MONOPLANE — An airplane having one set of 
wings. ^ 

MULTI-ENGINE -Having more than one engine. 

PARACHUTE-- A fabric device attached to objecU 
or persons to reduce the speed of descent. 

PEDALS- Foot controls in*the cockpit by which the 
pilot controls tne action of the rudder. 

>ILOT — Person who controls the airplane. 

PRECIPITATION- Any falling visible moisture; 
rain, snow, sleet, hail. ^ « * 

^ i 

PREI^URE^FOTce in terms of for^ per unit area. 

PROPELLER- An airfpil whicfTthe engine turns to 
^ pro^de the thrust, pulling the airplane through the 
air. 

RADAR— Beamed radio waves for detecting and 
Ibcating i)bjects. The objMts **seen" on the radar 
screen, or scope. ^ 

RAMP— Area outside of mrport buildings where 
airplanes are parked to be i^rviced or to pick up and 
discharge passengers and cargo. 

RUDDER- Control surface hinged to the back bf 
the vertical fin. 

RUNWAY— A surface or area on the airport design 
nated for airplanes to takeoff an(^ land. 

SEAT BELT^ Belts attached to the seat whteh 
fasten around the pilot and p'assengers to hold them 
firmly in their seats in bouncy air and durtng.€ake- 
of&f and landings. 



SEAPLANE -Aa airplane that oMrates from 
water, ' V 
SLIPSTREAM -Current oi air driven l»ck by the 
propeller. • ^ 
Stabilizer -Horizontal surface which stal^ilizes 
the airplane around its lateral fucis. 
STALL-The reduction of speed to the point where 
^ the wing stop's producing lift. 

STATIONARY- Something ^t do^ not move is ' 
1^ to be stetionary. A frdht along which one air 
(Dtts does not replace anoth«r. 

STRATUS- Layered clouds. 

STEAMLINE-An object shaped to make air flow 
smoothly around it. *% 
TACHOMETER -Instrument which measures, the ' - 
speed at which the engine crankshaft is turning>-> 
hence the propeller speed in r.p.m.'s (rounds pfer 
minute). 

TAIL- The part ci the airplane to which the rudder 
and elevators are attached. The tall has vertical and 
Horizontal stabilisers to keep the airplane from turn- . 
ing about its iatifral axis. 

TAKE-OFF -The part of the flight during which 
the airplane gains flying speed and becomes air- 
borne. 

TERMINAL -Building on the airport where people 
board pl^es. buy tickets, and have their luggage , 
handledfFlight services are frequently located at 
the air terminal. ^ 

THRUST -Forward force. 

TRiDlSMITTER- Microphone, or part of the radio 
that sends the message. 



•TRICtCLE LANDING GEAR -Airplane's landing 
wheels, two under the wings and one under the 



nose. ^ 
TURBULENCE -Irregular* motion of aih uneven 
eunrents of air. t 

TURN -Maneuver which the airplane makes in 
chani;^ng>its direction of fl^ht. 

UPDRAFT-VerticaS currents of air. 

VELOCITY -Speed. . j| , , 

VERTICAL -Ninety degrees from the horixon. 

* 

VISIBILITY -Distance«toward the hqriason that ob- 
jects can be seen an«^ rewgaiaed. Smoke. ha«e, f<%, 
- and* precipitation can. hinder visibility. 

VORTEX- A circular, whirUng taovement of air 
forming a space in the center toward which any- 
thing caught In thfe vortex telnjs tp move. 

WBATHER-Condition of the atniosphere at a 
*given time with respect to air motio^, moisture, 
temperature, and a^ pres^re. 

WIND -Air in metion, imporUnt* to aviaUon 
because it influences flight to a certain degree. 

WIND%OGK-A cone-shaped, open-ended cylinder 
of cloth to "catch the wind and show its dhwtion. 

WINGS- Part of the airplane shaped likp an airfoil 
and designed in such a way to provide lift when air 
flows over them. 

ZOOM -The climb for a short time at an angle 
gre^r than the nqrmal climbing angle, the airplane 
being ouried upward at thie expense of airspeed. 
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^ OVERVIEW 



Tlie materials in this topic have been <levised to add to the study of 
mathematics some of the fyndlinental concepU ol avi&tk>n, and to give fllustr^- 
Moxk of some of the uses to whic^ aviation materials and data can be put in the 
teaching of mathematics. Knowledge of iieih aeronautics and m&thematics are 
to'be developed funbtionally thmigh applications to the solutions of jj^blems. 

Three kinds of information are' afforded ^he teacher of mathematics, in this 
section: •> 

• ■> « ^ 

First, there is an introduction to simple and most common aircraft instruments 
with suggestions for classroom of pupil activitkss. A group of sample problems 
b prosented involving the um ctf the instrument?. " 

Next, there is a section which outlines mathemati<» topics with illustrations of 
aviation applications. Following this there is a brief listing of problems to show 
the use of some of the principle and skills involved in the topic. Answers lo- 
the problems may be found on page 61. - 

Finally, there are listed three kinds of teaching and learning resources: 
mathematics textbooks, aviation matf rials^ and films. Aviation problems fre- 
quently appear in mathematics iextbookt. While the titles listed may not be in 
use in ihe school, single copies are usually available for use as supplemental 
references. Items listed in the aviation materials are available for purchase at 
low cost and will provide the teacher with many new resources for the class. 
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MATHEMATICS 



1 Specific Learnings , 

—To acquire an elementary knowledge of the purposes and uses of the 

sinsfj^lest and mMt rommon aircraft instruments. 

♦ •* 
— ^o develop skills in the use of mathemaUcal operations through application 

to the solution of problems* 

--To understattid the use bf the roftipaM' in locating position. 
—To construct and interpret statistical graphs. 
—To use aeronautical charts. . 

—To apply time, distance and rate formulas to Hnd ground sf^d and fuel 
c<msumption» 

— To determine the ratio between engine ${^ed and propeller speed*. 



— To use'^nd understand* militSftry ttme. 



— To gain skill in Measurement through the use of aviation data and 
instruments* 

— To become aware of the basic mathematics requirements ih the Held of 
)&viation* * < 
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I. Aeron^iutical Charts 



A. *Aeroiiantical Charts: Maps* used by airplane 
pilots. Each chart represents a small p4|t of the 

( country. It shows the cities, highways, railrtads, 
rivers, and lakes which the pilot can see from the 
air. It gives the heights of hills and mountains, 
and shows such, things" as water towers and high 

' wires. Every landmark which can be seen from' 
the air is shown on the charts. j 

1. Display sectional charts or< if possible, distrib- 
ute one per four or five students. 

2. Locate the Chart's symbol key. Copy the sym- 
bols for: ' . 

a. cities 

b. small communities • 

c. single buildings 

d. highways 

e. railroads . . > 

f. radio towers 

g. powHFlin^s 

h. VOB sUtions 

i. airports ^ ^ 

3. Call attention to and discuss possible mean- 
ings of the col2^ on the chart. 

4. On the legend orthe chart find the scale which • 
shows colors. Practice finding locations with 
various attitudes. 

5. Discuss the importance to the pilot of the col- 
ors on the chart. 

6. Choose two towns or cities and "fly" the route 
between them. Measure- the mileage with a 
ruler. Write it in inches and centimeters. 

B. Uaingt^ Scale of Miles 
Anh«e^autical charts have been drawn to exact 
scales The smallest scale is on an aervmmtvxU 
planning chart; it is 80 miles to an inch. This ij$>a 
ratio of approximately 1:5,000,000, which means 
that one inch on the chart represents 5,(K)0XMlt) 
inches on the ground. The largest scale is on the 
sectiontU chart; it is 8 miles to an inch. This is a 
ratio of approximately J:5(M),0(K). 

Examf^: What is the distance between two 
airports, if ftey are six inches apart on an 
aeronautical chart which has a scale of 82 
mUes to one inch? 

Solution: 1 inch on the chart represents 32 



♦See avBiUWUty. page 41. 



Scale 

1. 1 in 

2. 1 in. 

3. ' 1 in. 

4. 1 in. 

5. 1 in. 
6/ 7 

7. ? 

8. 1 in. 
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16 mi. 
80 mi. 
32 mi. 
8 mi: 



.32. mi. 




ipiles on thie gronnd. Multiply 32 x 6 to find 
the distance. 32 x 6 - 192 miles. 
Example: If the scale on a chart is 80 miles to 
one inch, how many inches will represei^t a dis- * 
tancB of 340 mttes? 

Solution: miles on the ground is shown by 1 
inch on the chart. Divide 340 by 80 to find the 
number of in^es. 

, 340 -I- 80 « 4»4 inches 

PROBLEMS: Find the missing number in each 
of the following problems: 

Distxmce on 
Chart 
4 in. 
3'/i in. 
4^ in. 
? 
? 

9V2 in. 

n yi. 

• 5% in. 

9. If the scale of a chart is 1:1,000.000, what is 
the approximate number of miles on the* 
^ ground which is represented by one inch on 
the chart? 

10. If the scale of. a chart is 32 miles to one inch, 
/ what is the approximate ratio of the scale? 

^ 

C. Using the Chart to Find Directions. , 

The scale on a chart is easily used to find the 
distance between any two places on the chart. 
Use a ruler to measure l»^een the two places. 
Then change the measurement to miles by the 
.use of ^he scalfe. 

Example: Cameron is 1\ inches from Vinson on 
a chart which has been drawn on a scale of 1 
inch to 8/mil««. What is the distance between 
Cameron and Vinson? 

Solution: Multiply ^ number 

of miles. U x 8 - x 8 « 15 miles. 

Prtcticf Chart , 

Six cities are shown on a practice chart whicji 
has been prepared for use in the problems 
- bel«SW. 

Notice the scale «^hicft is showfi beneath the 
chart. 
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.PROBjL^MS: Find the distance in inches onih^ 
cKart 'ind'tWdUiahce ih ini^^ on the ground for 
the following probleq^. « * 



Flight 

'1. Reed to Evert 
2. Bates to Coe 
8, Reed to Gary' 
4* Gary to Coe 
5. Bates to Gary 



Distance in LHsUmce in 



Inches 
• 2% in.*> 

? • 
? / 

? 



Mites 
84 mi. 

? 

? 

? 



Use the sca^of 1 inch to 80 miles for the iol- 
lowing.) o. 

6. Reed to Coe ' ? 

7. Bates to Milden ? 

8. Bates to Evert ? 

9. Milden to Evert ? 

10. Heed to MUden - 7 

11. Use the practice chart and & scale of 1 inch 
B 64 4&Ues to find the distance between 
Bates anJhfieed. 

12. Use a "Scale of 1 inch « 16 miles to find tfie 
distance between Coe and Milden. 



7 
? 
7 
? 
7 



• IS 21 



II. TheComp'ass 



A. The Magnetic Compass: An aircraft instrument 
which shows the pilot his direction'of flight. 

A magnetic compass is designed in such a way 
that'the needle always points to the north, which 
' is considered to be 0°. The other directions are 

known in relafion to north {0°K 
^ 1. Display a magpetic compass^ or picture of 
^m^mpasses.. Show both mttnted bnd un»^ 

mounted typeSl 
2 V Examine and discuss the pocke| compass 

viikers carry. 
"3. Explain the difference between magnetic 

north and true north. 
♦4. Draw a large 4yrcle. Make a vertical line 
throiugH the ceiitwalwUafl intersecting hori- 
zontal line through the verfical line. Label 
the points N. S, W, Stid E. These represenf 
the cardinal points on a compass. 

5. Intercardinal points are points between the 
cardinal points. Locate northwest, north- 
east, southwest and southeast on the circle. 

6. Draw a circle. Draw a vertical line thrt)ugh 
"^-^he circle. Label the points 0^ and 180^. Add 

^ points 90^ and^O** by drawing a horizontal 
^ line through tne circle, intersecting the ver- 
tical line. Complete the circle by marking 
points at iiitei^K^als of 30 degrees. Determine 
that a circle has 360 degrees. Compare this 
drawing to a compass dial. 



dplen Vith 



♦A good series of lessons mn fundamental principles^^^ 
worksheets and pictures for duplcation is included In AvMwnj^ 
the Elementary Let^L Beech A*rafl Corporation, Wichita, KS, 
6720K / 



7, l%e a pencil to/^ly" ^ course or^ heading of 
;90^ 150^. 24°. 30^ etc. 

8, Display pictures of a magnetic compass used 
in an airpiknew 

9, Discuss the markings on the magnetic com- 
pass. Explain that the compass card rehiains 

Xstationary while the aircraft rotates around 
tl, allowing the compasy^ heading (direction 
^ing flo^n) to show in the compass "win- 

10. Practice reading the magnetic compass. 

IL Construct simple, working compasses, 
« 

if f ■ 

Usin^ the Compass to Find Directions. 
PROBLEMS: Find the number of degrees for 
each of the directions below. . 

. Number of 



Direction 

1. North . 

2. East 

3. South 

4. West 

5. Northeast 
. 6. Southeast 

^. Southwest 

8. r^Torthwest' 

9. What direction is shown 
reading of 360°? 

10. What angle of flight is taken by a plane 
which* flies exactly halfway between west 
and northeast? 

NOTE: More complicated problems on use of the 
-niaiOu>tic compass may be found in PUo{'$ 
( Handbook of Aermautical Knowledge, Thh, 

, 1979. 



Degrees 
0° 
? 

? 

? . 
? ' 
? 
7 
? 

by a compass 
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HI. Altimeter 



Altimeter: An instrument in an airplane whieh 
shows theli0!^)k|4kltitude) of the plane above sea 
levpl. ' ^ . 

1. Display an altimeter or pietbre of altimeter. 

2. Describe the function and operation of 
altimeters. 

Praetice reading.the altimeter. 
4« Construct altimeter diils using paper plates. 
<Attaeh^nstruetio|^aper hanj|g with tnrass 
paper fasteners. * ' ^ 

5. Practice reading and setUng the paper 
'^altimeters."* 

6. Make rough sketches of objdHs such as.of- 
firo buildings, tiowe'rs, mountains, etc. and 
their heights above sea level. Solve prob- 
lems conoerning: 

a. the altitude a plane must fly in orde/ to be 
^ 1,0(K} feett 5,(MK) feet, etc. over each ob- 
ject. 

b. how high over each object a>lane will be 
if it fUes at 2,000 fillet; 3^ feet; 4,5(k) 
feet, etc 

Temperature Changes with Differences ^ in 
Altitude. 

The average ^I6ss of heat is about 3.5 degrees 
Fahrenheit for each thousand feet increase in 
altitude up to. about seven to ten miles/ 
Example: If the temperature on the ground is 



1 



\ 

80", what is the temperature of the airmt $.000 
feet altitude? ' , 

Sobtti^ The temperature change is 3 J** per. 
1,000 feet. Since the altitude is 5,000 feet, mul- 
tiply«Jby 6. . " " 
3.5 X 5 -17,5 degrees. The temperature at 
6.000 fMV^ - ns° - 62.5°. 



PROBLEMS, 
Ground 
Temperature 
1. 70° 

Z 7 

8. 88.5*. 

4. ? 

5. SS.S'* 

6. 0<» 

7. 74^50 

8. 05° 



Air 
Temperature 
? 

56«> 
7 

0° 
76^ 
^ 7 
? 
? 



Tem^ruturc * 
at- 

. 3,000 feet 
i,(k)0 feet 
7,000 feet 
20.000 feet 

?. 

2,000 fl9«t 
11,0^ feet 
12,000 feet 

9. If the temperature is 22** at 21, WO ft. alti- 
tude, what is the grdund temperatip^? 
10. What is the temperature at 17,000 ft. 
a^tude When the ground temperature is 
92«>7 

NCfTE: ProbIm» deaUog with aiUxMiefcometkmB 
to c<»xipensAte ic^ atmospberk ehanges in 
INresiure ami temperature may be ^od in 
the PUot*s Hmdhook of A eronauHccl Knowl- 
FAA. 1979. 
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IV. The Tachocneter 



wper plates 



A. Itwhometen A device for counting. It is used to 
show the number of rsvohtions per mmute 
(RPM) of the aircraft engine. An airplane needs 
one tachometer for eacli of its engines. 

1. Display a tachometer or pictures of tachom- 
eters. ' 

2. Recall the automobile odometer. Discuss the 
similarity of its function with the ^n<fipn of a 
tachometej. 

3. Construct tachometer dials from 
and attach hiind with a brass paper fastener. 

4. IPractice reading tachometers at various set- 
tings. 

5. Relate revoIutiAis per minute , (RPM) ^ 
speeds on a-stereo turntable such as 33 Vs, 45 

'and 78 RPM. 

6. Discuss reasons why automobiles have only 
one odometer, but airplanes may have two or 

^ more tachometers. 
B. An airplane's engines oftea run faster than its 
propellers. For example, on one airplane, the 
most efficient engine speed is 3,000 RPM, while 
the most efficient propeller speed is about 1,500 
RPNf. A set of reduction gears permits the 
engine to run at 3,000 RPM whUe the propeller 
' turns at 1,500 RPM. When this happens, the 
roe»o of engine RPM to propeller RPM is two to 
one (2:1). Other ratios can range from 4:3 to 3:1. 

Example: If an airplane runs at 3780 RPM. and 
the ratio of engine speed propeller speed is 



8:1. what is the speed of t^he prop|ller? 
Sohtiok- Since this ratio of engine speed to 
propeller speed is 3:1, divide 3780 by 3 tq find 
the ^opeller speed. B780 'f 3 - 1260 RPM. • 
Example: What is the ra^io between ao engine 
speed of 3050 RPM and a propeller speed of 
1220 RPM? 

Sohtion: Divide 3050 by 1220 to find the ratio. 
3050 + 1220 - 2.5 
• The ratio is 2.5 or 2.5:1. this ratio may also be 

written as'5;2. 
PROBLEM: Find the missing number in each of 

the problems. 

— ' ; — . Ratio of 

^ Engine Speed 
Propeller Ho Propeller 
Engine Speed Speed Speed 

1. * 3160 RPM ? , 2.1 

2. 3400 RPM ? . 5:2 

3. ? 1450 RPM 3:2 

4. ? 1250 9PM 3:1 

5. 3150 RPM 1575 RPM . ? 

6. 28(K) RPM 1680 RPM \ . ? * 
7^ 1800 RPM ? - 4:3 

8. 7 - 1470 RPM 16:7 

9. What is the ratio between an engine speed 
• of 2910 RPM and a propeller speed of 1940 

RPM? 

10. If an airplane propeller turns at IIM RPM 
- and the ratio of engine speed to propietler 
speed is 12:T, what is the engine speed? 



V. Time in Aviation 



The dock is one of the ipost useful of flight instru- 
ments* It is Ased in figuring of such important items 
ks the time required for a flight, the average ground 
speed, ahd deternftning the airplane's position. AU 
these are more crucial in irvjation than in ground 
transportation. 

A. l^ilitary Time is measured in twenty four hour 
units. JHie unit begins at 0001 hours aftei; mid- 
night and continues t6 the following midnight 
wi)ich is 0000 hours. Twelve o'clock noon is 1200 
hours. Time'after noon begins at l^K) hours find 
- \ continues to midnight. 

• . ^ Standard Military 
Examples: Time Time 

9.-00 a.in. 0900 hours 
* ' 10:30 ajn. 1030 ho^rs 

12.-00 noon 1200|)ours 
. 1:15 p.m. 1315 hours 
6:49 p.m. 1849 hours 
10:30 pjn. mOJiours 

, " 12KX) p.m. (KKM) houra 

* • . • 

PROBLEMS: 

Change the standard time to military time. 

1. 1:40 a.m. 6. 12:30 p.m. 

2. 5:16 pjn. •?. 11:49 p.m. 

3. 739 p.m. 8. 2-.32 p.m. 
,4. 6:47 pjn. 9. 12:20 p.m. 
5. 8:|5 p.m. It). 11:43 4).m. 

Change the military time to standard time. 

1. 0430 hours 6. 2041 hours 

2. 1619 hours ' 7. 1022 hours 

3. 0003 hours 8. 2347 hours 

4. 1317 hours 9. 01(^ hours 

5. 2148 houfs 10. 1508 hours 

^ B. Time Required for a Flight 

Exainpk:^h&t will be the length of a flight of 
329 miles at an average speed of 94 MPH? 
1 SolutioK-Divide 329 by 94. 

329 + 94 » 3V2 hours - 3 hours. 30 minutes' 

PROBLEMS: Find the time reguir^ for flights 
in problems such as the following: 

Average 
Ground Speed ' ' Time 
110 MPH • ? 
45 MPH * • ? 
130 MPH .* ? 
276 MPH ? 
600 MPH ? 



*f 6. 195 miles 
' 7. 230 miles 



Distance 

1. 275 miles 

2. 180 miles 

3. 585 miles * 

4. 2475 mUes 
r5. 1875 miles 



8. 280 miles 



10. 



65 MPH ?, 
lOd MPH ? 
120 MPH ? 
9. What is thfr length of a flight of 450 miles 
at ap av^:afe speed of 90 MPH? 
A plane flies 370 miles at an aver&ge 
ground speed of 95 MPH. What* time is re- 
quired for t^e flight? 

C. Average Gronikl Speed. 
.The problems in this section are ap'pl^tions of 
the familiar TIME. RATE a^d DISTANCE for- 
mulats which can be used in problems of auto- 
mobiles and trucks as well as alreraft. Average 
ground speed is the RATE in these problems: 

RAT5 X TIME -Distance ^ ' 

DISTANCE + TIME « RATE 

'or 5kANCE . BATE 
• TIME 

DISTANCE i RATE « TIME 



or 



DISTANCE 
RATE 



TIME 



Exmnpk: What is the average ground speed 
for a flight of 4(K> miles in 3 hours, ^ minutes? 



SohHoK Divide 400 by 3V$ hours: 
400 4- 3V» - 40(f + '11 - 400 x % 



120 MPH 



PROBLEMS: Find the average speed for each of 
the flights in problems as the following: 

Average 
Ground 
Sp^ed 
? 

*? 

? 
? 
? 
7 
? 
? 



'Distance 

1. 285 miles 

2. 780 miles 

3. 800 miles 

4. 1260 miles 

5. 2876 miles 
.6. 676 miles 

7. 594 miles 

8. 245 miles 



Ttme * 

3 hours 
6V* hours 
5y» hours 

4 hours. 40 minlites 
6 hours. 15 minutes 
4V« hours 

8 hours. 18 minutes 



2 hours, 27 minutes 
9. What is the ground speed fw a flight of 

^6 miles in three and one-half hours? 
10. An airplane flies U04 miles in 4 hours, 36 
minutes. What is the average ground 
speed? 
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IX Fuel Conramption, 

Haying* plenty of gasoline is more important in' 
aviation than in dritin^ a car. The pilot myst be 
able to plan his flight to have more fuel than he 
needs! He figures the amount of gasoline his 
plane, shoilld use, and adtts a reserve for emer- 
' gencies. A filel reserve df 25% is usually allowed. 
1. Figuring the amount of fuel without a reserve: 
Exumpk: How much gasoliife will be used in a 
flight of two hours, twenty minutes if the 
' engine uses six gallons per hour? 
'Soteiion.\ Change two'hourj^, twenty minutes 
to 140 minutes. Multiply by 6 to find the 
amount of fuel used. 

, i*^ X 6- 14 gallons. ^ 
/ 60 ^ 

PItOBLEMS: Find the number ot^allons of fuel 
which will be used in flights. / 

' Fuel Con- Aniovht 
sumption of Fuel 
^ Per Hour Used ^ 

1/3 hours» 30 minutes 

(3.5) ^ 6 gallons ? 

2. 3 hourai|.20 inyiutes 
(5,33) 12 gallons ? 

3. 414 hours (4.5) ,- 5 gallons ? ^ 

4. 4 hours* 22^ minutes 
(4.375) 20 gallons ? 

5. 6 hours, 10 minutes 
(6,17) ^ 40 gallons ? 

6. 2 hours, 24 minutes 
(2.4) 5 gallons ? 

7. 3 hours, 12 minutes ,y 
(3^) 15 gallons 7 

8. 5 hours, 5 minutes 
(5.08) 18 gallons ? 

9. How much gasoline will be consumed in a 
flight of three hours, forty minutes if the 
engine uses nine gallons per hour? 
(3.67 x9«?) 

10. An airplane makes a flight of six hours, forty- 
two minutes. The engine uses an average of 
18 gallons of gasoline per hour- How much 
gasoline will be consumed during the flight? 



2. Figuring the amount tf fuel needad wfith a'per 
. centage reserve: 

^ Example: How much giu»oline will be needed ' 
for a flight of four hours » twenty minutes if 
the engine' uses nine gallons per hour, and ^ 
fuel reserve of 25% is desired? 
Solution: Change fouf hours, twenty minutes 
to 4^ hours^itfultiply ^ 'by 9 to find tl^e 
an^ount of fuel to be used. 
4.33)^9-^.57 gallons. . ^ 

Slilice a fuel reserve of 25% is to be carried, 
38*5^ g[alloQ9 «° 75% of total fuel to b^ carried. 
Divide 38.57 by .75 to find the total amount of 
fu6|. 

38.57V .75 « 51.96 gallons! 

PR6BL£MSi Fin4 the aumber of g^llpns of 
gasoline needed to include a' 25% fuel reserve for, 
*the flights. 

Amounts, 
• ' to 
* Fuel Con- Amount Include 
sumption of Fuel 25% 
Flying Time Per Hout Used Reserve 

1. 3 hours, 

40 minutes 9 gallons 7 ? 

2. 2 hours, 

30 minutes 8 gallons' ? ? 
^ 3. 2 hours, ^ 

24minuws 5 gallons ? ? 

4. 4 hours, 

20 minutes 12 gallon^ ? ? 

5. 6 hours, - ' 

K 50 minutes 24 gallons ? 7 

Find the numl^r of gallons of gasoline needed to 
include a 20% fueKi^eserve for the fligh^^* 



6. 4 hours 

» 

7. 3 hours. 



.6 gallons ? 



30 minutes 


9 gallon^ 


? ' 


? 


8. 3 hours. 








20 minutes 


15 gallons 


? 


. ? 


9. 8 hours^ 








20 minutes 


24 gallons 


? 


? 


10. 4 hours, 






10 minutes 


18 gallons 
• 


? 


? 
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VI. Air Speed indicator 



Airspe^ Indicator: An instrament which shows 
the 8i>eed at whiah an airplaH^is moving thmiglT 
the air* # 
1. Display A airspeed indicator m a picture of 
We. 

2* Discuss similarities of the alrsi^aled indicator 

and an automobile speedometer* 
3« Discuss ^ifierenras of the airspe^ indicator 
and automobile speedometer in terms of: 
a. what is being measured 

the units of measurement used 
relationship actual speed 

4. Pfactiro ^Veading^ airspeed indicator. 

5. Explain the purpose of the gi^n arc, white 
arc, yellov^ arc, and red Hue. 

6* Determine the *'caution range^ of the air- 
speed indicator. 
. * 7. Review the relationship between miles ^d^ 
nautical mile (1 kndl^ » statute miles per 
hour) / ^ 

' • 4 ' 

B. Correctioiis to Indicatfid Air Bpefd for 
Differenees in Altitude 

The mdicaUd air $f«ed on the airspeed indicator 
. Will seldom be tli6 aetual s|wed of the airjf>lane. 
, Airspeed indioitors show wrap eed at sea level. 
A^ the plane rises in altituBrathe air hecomM 
thuiner and it does not oHerjjm much jj^ssuro 
against 4)ie airspeed indicatt^S^ThereforeShe In- 
dicator reads 1^ t^n Uie true mr ip«ed. 
Tnte air speed can t>e obtained by adding two 
percent of the indicated atr $f>eed for each thou- 
sand feet of altitude. f 

ExampU: What is the ^e air speed of a plane 
. which flies at 5000 feet^titudeilt|iem<Ucatod 

atr speed is 150 miles per hour? 

Soi^on: The correction is two pei^nt per 

thousand feet of altitude. Sinro t^ altitude i? 
^ 5000 feet, multiply 2%' by 5. 

2%x5-10% 

10% of the indicate^ air speed is 150 mile^ per 

hour is 150 X .10-15 miles per boiir. 

True air speed is 1504^ 15- 165 mites per hoar. 



PROBLEMS: Find the true air speed in prob- 
lejns sych as the following: 

Ihdiea^d . True 

Hiude Avr Speed ' Air Speed 

1. 2000 feet , 100 MPH . ? 

2. 8500 feft llOBfPH ^ ? 



1 



3. 


3000 feet 


1«) MPH 


? 


4. 


10000 feet . 


210 MPH 


? 


5. 


2700'feet 


115 MPH 


? 


6. 


4500 feet 


140 MPH 


7 


7^ 


^dOOOfeet 


120 MPH 


• ? 


8. 


""2500 feet 


OOMPH 


7 



9. What is the true air speed of a plane which 
flies at tm altitude of 7(KM> feet witb an in* 
dicated air speed of 280 MPH? 
10. What is the truesair weed of a plane which 
flies at 160M feet with an indicated air speed 
of 812 Mra? 

Correctioro for WiiM. ' 
An airplane is caHtied along with movements of 
the air in which it mes. Because the air is i^arly 
always in motion, the spM^ of the plane over the 
grouiul may he either more or less than the 
diaitedaib' speed 

Growid speed am be obtained by adding t 
wind sfw^ to the indicated air «peedwhenevei 
the plane flies vnlA the wind. This is called a tail 
wind. 

Example: What is the ground speed if the in- 
dicated air speed is llO MPH and the plane is 
flying with a taU wind of 20 MPH? 
Solution: Ground speed is 110 -f^- 130 ftfPH. 
Ground speed can also be obtained by subtract- 
ing the wind speed from the indicated atr speed 
whenever t\)» plane is flying a^inst the wind. 
This is called a head wind. 
Esumple: What is the ground speed if the in- 
dicated aaar speed » 110 MPH and the> plane is 
flying against a wind of 20 MPH? 
Soiutum: Ground speed fis 110 - 20 - 90 MPH. , 

Flt09LEMS: Find the ground speed in such 
problems as the following: 



Indicated 
Air Speeds 

1. 116 MPH 

2. 128 MPH 

3. 160 MPH 
.4. 70 MPH 
6. dSfifPH 

6. 160 MPH 

7. 105 MPH 

8. 280 MPH 



Head 
Wind 

18.M#H 



18 MPH 
27 MPH 
5 MPH 
40 MPH 



TaU 
Wind 

25»lra 

27MPH\ 
15 MPH 



Ground 
Speed 
f 

? 
? 
7 
? 

? ; , 

7 
7 



9. What is the ground speed *of an airplane 
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' otwhich flies at true air speed of 215 MPH in a 

Uil wind of 55 MPH? 
10. What is the ground speed of an airplane 
which flies at a true otr speed of 160 MPH in- 
to a head wind % MPH? , 
NOTE: MoT* compMcated iwol^s of navigation in 
whkfa winds ar« at 'various angtes to the line of flight ^ 
can be found in the Private Pilot Airp^ Writtgn 
Ttt Guide, FAA, 197». 

CorM^<^ for Differences in both Altitude 
and Wind. ' ^ • » 

Corrections must be made for both altitude and 
wind to find the actual ground, speed of an 
airplane. 

- Example: An airplane flies at 6p00 feet 
altitude into a , head wind of 30 MPH at an in- 

' dicated air speed of 120 MPH. What is its 
ground Speed? ' 
Solutton: The correction for altitude is 2% per 
thousand feel of altitude. Since the altitude is 
6000 feet, 6x2% -12%. MulUply the in- 
dicated air sifeed of 120 MPH by .12. 
120X.12- 14.40 MPH 



' True air speed is 120 + 14.40 - 134.40 MPH 
Subtract the head wind of 30 MPH from the 
true air speed. 

134.40 - 30 -a04.40 MPH ground speed. ' 

PROBLEMS: Find the ^ound speed in prob- 
^ms such as: 



AlUiude 
3000 feet 
4000 feet 
8000 feet 
3360 feet 
4700 feet 

6. 6500 feet 

7. J5000 feet 

8. 7000 feet 
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2. 
3. 
4. 

r5. 



Imiicated 
Air Speed 
-I20^MPH 
150 MPH 
160 MPH 
105 MPH 
215 MPH 
170 MPH 
110 MPH 
140 MPH 



Head 
Wind 

20 MPH 



TaU 
Wind 
15 MPH 

26 MPH 
19 MPH 



27 MPH 
30 MPH 
40 MPH 



35 MPH 



Ground 
Speed 

? . 

? 

? 

? 
^? 

7 

? 

? 



What is the ground speed of an airplane 
^hi«h fli^s at 7500 feet at an indicated air 
■ spee<H)f 135 MPH into a head wind 'of 30 
MPH? 

10.» A plane flies Miith a 40 MPH Uil wind at an 
thdicated air speed of 120 MPH at 4000 feet. 
What is the grouQd speed of the airplane^ 

■ f ' , 



\ 




2S 
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VII. Measdl^ement 



Applieatioiis: . 

A. Linear Measure 

1. Length of runways 

2. Distances traveled 

3. Altitude ' \ 

4. Dimensions of planes; wing span, length of 
fuselage, etc. 

B. S()uare Measure *" 

1. Areas of wings having different shapes 

2. Areas of airports, runway and taxi strips 

C. Volume Measuce 

1. Fu«fl capacity 

2. Oxygen tank capacity 
;3. Cargo space' 

D. Angular Measure * « 

1. S|wed of propeller rotation 

2. Wind drift angle 

3. Heading 

4. Angle of climb 

5. Glide path 

6. Sweepback of wing 

7. Propeller pitch ' 

Ip. Force and Pressure Measure ^ ' 

1. Lift 



r 



2. Drag , . t 
8. Gravity 

4. Thrust , ' 

F. Timd M^urement 
1. Time zones , 

^ 2. Estimated time ot arrival (ETA) 
8. Time spent enTonte (ETE) 

G. Rate of Speed 
1. Air speed 

%f Ground speed ' 

3. Wind spe«d 

tL. Temperature t , 

1. Engine temperature 

2. Free air temjMrature 

SABfPLE PROBLEMS: 

1. The area of a wing is 105*^ square feet. 
Change the fraction of a square foot to square, 
inches. 

2. An airline flight fromv New Y^k, to Los 
Angela takes 7 houre and &5 minutes. If the 
plane leaves New Ymk at 9^ ajn. Eastern 
Time, what time w<nild it arrive in Los 
Angeles, which is Pacific Time? 




Vin. Fraktions, Decimals and Percent 



Applkaticms *h 

A. Problems relate^I to a change in: 

1. Airspeed 

2. Ground speed 

3. Amount of fuel 

4. Amount of cargo 

5. Number of passengers 

6. AlUtude 

B. Specifications of various aircraft may be com- 
pared: 

1. Maximum airspeed in level flight 
• 2, Maximum effective ceiling 

3. Take-off speed 

4. Landiilig speedy 

6. Horsepower of engine 



6. Weight limitations 

7. Dimensipns 

'SAMPLE PROBLEMS: 

1. If one mile per hour equals 1.467 feet per sec- 
ond, find the missing numbers: 
Miles Per # ' \ . 

Hour: 1-^ 8 200 158^t ^25 
Feet Per 

Second:^ 1.467 ? ? ? ? 

^2., A U.S. gallon is .8327 of a British ImperiaT 
gallon. If the fuel capacity of a transport 
plane is ^8 U.S. gallons, how many British 
Imperial gallons does it hold? 



r 




IX. Graphs 



AppUeations: ^ 

A. Altitude records 

B. Comparative transportation safety °rea>rds 

C. Number of passengers carried each year 

D. Number of planes manufactured 
E* Number c^air^rts of each class 
F* Speed records of aircraft* 

SABfPLE PRO^MSt^^ 

1. K « J6845 is the formula for changing statute 
miles per hour to knots. Make a griEtph of this 



formula from S 0 to S 250. 
Vm - 19.76(d^ is the formula for the maximum 
vertical speed of an airplane in miles per hour 
when the drag loading in pounds per square 
foot is kno#n>Make a graph of this formula 
from d - 0^ d » KK). tJse the graph to com- 
pute the ffrilowing: 



d 

lbs/sq« ft. 
MP.H. 



16 '35 



56 



78 95 
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X. Angles and Trjangfes 



Applicatioiui: 

A. Angle of attack of wing 

B. Angle of propelier pitch 

< C. Angle of sweepbaek of wings 
' D. Wind {irift angle 

E. Angle of climb 

F. Angle of dive 

G. Direction of flight 

SAMPLE PROBLEMS: 
1. If two airplanes leave the same airport, one fly- 
ing a course of 195^ and the other a course of 
066^, what is the size of the angle between 
their courses? 



2. If a pilot flying a wurse of 027** makes a 050^ 

turn to the UfU what is his new course? 
8. A pilot wants his true course to 1^ 060^; varia- 
» Uon is plus 10^ and deviation is minus 3^. 



True 




. Mag- 




Com- 


Head- 




\neiic 


Devior 




ing 


tion 


Heading 


tion 


Heading 


060° 


Plus 10° 


Vo° 


3° 


'67° 


325° 


Minus 


? 


+ 5° 


? 




. 10° 








166° 


Minus 


? 


-4° 


? 




14° 








3S5° 


Plus 


? 


-3° 


? 




15° 
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MATERIALS AND RESOURCES 



1. Mathemittics 'fextlMioks: 

Johnson, Undsey and Slesmiekt Algebra. Menlo 
Park, Califwnia: Addision-WSsley Publishing 
Com|>any, 1975. 

Nichols, Eugene D. and others. Modem Interme- 
diate AlgehrxL New York: Holt, Rinehart and 
Winston, Inc., 1969.' ♦ 

Peters and Schaaf. Fundamentals of Geometry. 
New York: American Book Company, 1981. 

Ulrich, James P. and others. Geometry, 2nd ed.. 
New York: Harcourt Brace Jovanovich, Inc., 
1972. 

Welchons, A.M. and others. Plane Getfmetry. 
Massachusejtts: Ginn and Company, 1981. 

\. 

2. Aviation Materimlik: 

Boyd, K.T. Air Transport PUoU A Comprehen- 
sive Text and if^orkshop for the AIP Written 
Exam. Iowa S^te University Press, 1978. 

Buchanek and Bergin, PHotin^avi^tion With 
tie Pocket CaleulAtor. New York: Tab Books, 
Inc., 1977. 

Christy and Erifkson. Engines for Homebuilt 
Aircraft New York: Tab Books, Inc., 1978. 

Elliott and Gurney. Pilot's Handbook of Navigor 
tion. Los Angeles: Aero Publishers, 1977. 



Ellis, Chris. How to McJce Model AircrafL New 

York: Arco Publishing Company, 1975, 
F^eral Aviation Administration. PUot*8 Hand- 

bwk of Aeronautical Knowledge AC Sl-SSB. 

Washington:' ttepartment of TransportaUon, 

1979. 

Kershner, William K. The Instrument FUght 

Manuat The Instrument Rating. Iowa State 

University Press, 1978. . 
MorrisoA, James W. Instrument Pilot Examina^ 

hion. New York: Arco Pub^shing Company, 

1979. 

National Ocean Survey, Distribution Division 
C-44), 6501 LaFayette Avenue, Biverdale, 
Maryland 20840. Aeronautical Charts, Catalog 
of ^ 

S;nith, Robert T. Your FAA FUght Exam—Prir 
. vate and CommerckU. Rev. Ed. New York: Tab 

Books, Inc., 1978. 
3. Films: * 

Geometry, Curves and Circles. Color Film As^i- 

ates. New York. 
Geometry: Points, Angles, Lines . . . and Tigers. 

Bailey Films. 
The Airpkine Changes Our World Jffapf^ncyclo- 

pedia Britannica Films. 
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OVERlifi^ 



The sdenUfie prineiples inelnded in this section were selectmi alter an 
examination . of secondary school science textbooks and aviation study 
manuals. The activities suggested can be carried on with a minimum of equip- 
ment in any type of room. ^ 

-While resource materials are listed, it is recogni^ that few schools will be so 
well equipped. Nor is it neUssary that all the materials be available. Many of 
the £hns listed are avaiable on a free loan basia and single copies of sup- 
plemental booldi^and pamphlets can be piuvhased at low cost. Local libraries 
are abo a good s<rarce of materials aBd resour^. . 

In the development of the topic, an attempt has been mada to sti^ with very 
-basic prindples and show varying levels of activities to Ulustrate these prin- 
ciples. It is' suggested that the teacher select from the activities and materials 
in this section for dass use whenever they are appropriate, although the entire 
contents can be used to good advantage, and the format o^n be followed closely 
if this is desired. 
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SCIENCE 

I 

Specific Learnings 

—To uDcterstand the pn^rties of air: weight, distribution and preMure. 

—To understand fon»s controiUng aiid keeping a p'l^e aloft: 
Lift 

Drag ' . 

Gravity 

Thrust » . 

—To understand forees giving motion: * 
Internal a>mbustion 
Jets 
Roekets. 

—To understand the purpose and use of the i^rts of a plane. 

—To develop an understanding of the basic pi^ndples of science and their 
applications to the flight of a plane. 

—To understand general principles which underlie causes of weather and 
climate d^nditions* 

—To reci^nize that all basic principles of electricity are Involved in the opera- 
tion of aircraft. ^ 
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I. Air 



Suggested Activities 
% To prove that air is a real substance: 

a. !^ow up a paper bag and burst it. 

b. Blow into. ft Ziploc plastic bag and seal it. 

c. Push an inverted glass with dry paper in the 
bottom into a paox>f water. 

2. To tester air resistance do the following ex- 
perimenlk /' 

a. Iht)p iSbeet of p^per from a ladder and time 
its drop in minuti^ or seconds. 

* b. Roll or crumple a second sheet of {»per and 

drop it from the same height Time its drop. 
t c. Cut a third sheet of paper in half lengthwise. 
Lap the cut edge over to form a wide «>ne. 
Drop it from the same height and measure its 
drop. \ 

d. Make a paper 'fee cream cone by rolling a' 
, fourth sheet of paper and taping the outer 

edge. Drop it from the experimental spot and 
A time it. 

e. Discuss t^ results and ^neralisations that 
can be made. ^ 

3. Demonstrate the "braking action" of air.Dr^ig a , 
clothespin through the air (or water), then at- 
tech a bucket' (ketchup bottle cap) and repeat. 
l9otice the additional drag. • 

4. Dbscuss the spe^ of objects. as they move ' 
through air a^jd water. 

6. Show air pressure. Place a medicine drc^per in a 
glass of wateikSquee^ and note that air leaves. 
ReleaM and note that water^ replaces Imt an-. 
Hold dropper in the air and note that air pres- 
sure keeps water in the tube. 

6. Identify th^Jayers of air and some character- 
istics of each. ' 

7. ^ Explain the difference in the terms air and at- . 

mosphere. 

8. Make a circle graph showing the ceinposition of 
. air. 

9. Introduce the three forms of matter: solid, liquid 
« and gas. » 

10. Explain similarities of characteristics of air and 
water such as weight, mass, pressure, density, 

* etc. 

U. Hold a strip of paHr about 2^fcSi« by « feches 
between the thumb and forefinger; let the paper 
curve over the top of the hand to form an airfoir 
/ Blow over the top of the curved surface and 
ob^rve the paper.' Elicit ^neralisations about 



high and low pressure based on the demonstra- 
tion above. (Bernoulli's principle). 

12. Draw a picture of an airfoil. Use lines to demon- 
strate the stream of air over- and under the air- 

. foU. 

13. Discuss the reasons for streamlining in the 
design of cars, trains; and airplanes. 

14*. Construct mobiles of inflated baUoons. Observe 
ehangoi in the balloons after a day or two. Dis- 
cuss reasons for the changes. 

15. Determine how,air pressure is measured. 

16. Locate pictures of barometers and explain how 
they work. 

17. Construct a simple barometer. 

18. Ftn'balloons with helfum (available at a welder's . 
supply sU^). AtAeh a pMtcard with your name 
and address requesting that the finder return 
the^card. Release the balloons on a windy day. 

19. Relate, observations of ftir in action such as 
leaves blowing, kites flying, smoke rising, cur- 
tains bk>wing, doors slamming, win4 cooling, 
wet clothes drying, etc; 

20. Blow soap bubbles. Discuss what they are, why 
they break, etc. . 

21. Examine and minipulate a bicycle pump or peji^ 
fume atomizer. Feel the stream of air as the 
plunger is pushed in. 



Materiaia tmd Resources ' 
. 1. Fiims: 

a. Hov^Air Helps Us, 11 minuteji, coIot. Coronet 
, Films. 1963. 

b. Leammg About Air, 11 minutes, color. Para- 
mount Films, 1972. 

Notkmg But Air, 11 minutes, black and white. 
Encyclopedia Britennf^ Films, 1949. 

2. Readings: •* 

a. Use any good elementary or juhior high 
school General Science book depending' on 
the k^el of the student. 

b. AviaUon Science Activities for Elementary 
Grades, FAA. 

c Falcon Force, Civil Air Patrol, 
a. Martin, EUaabeth F., Aerospace Activities 
for ZemnMp-md F u n, U n i v e r si t y o f So u th 
Alabama. 1978. 

3. Materials for experimentst 

a. Notebook paper 

b. Clothespin 
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c Ketchup lid 

d. Medicine dropp«r 

e. Balloons 



I Paper bags 
g. Drinkmg glass 
4. Pictures of weather instrument^ 
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II. Principles of Flight 



Suggested Activities , > 

1. IMscuss weight. 

2. I>rop two different su» and weight balls at the 
same time and observe that both strike the floor 
at the same time. * 

3. Discuss difference of the gravitational effect on 
the earth and on the moon. 

4. Ck>mpute the weight of objects on the earth and 
the weight of the same objects on the moon. 

5. List some objects that temporarily defy gravity: 
birds, kites, blowing leave8> gliders, airplanes, 
rockets, etc. - - 

6. Ih^w shape of an airfoil and lines' showing the 
airstream over and under it. I^bel areas of low 
pressure and high )>ressure. Ask: How does air 
lift kites, leaves, etc.? 

7. Identify Lift as the force that oppi^s gravity. 
6. Recall the action of wind against the hand when 

it was put outside the window of a moving auto- 
mobile. What caused the drag against the hand? 
9. Identify Drug as the force that opposes lift. 

10. Demonstrate Newton's Laws. 

a. First Law: Show that a small model car needs 
to be' pushed to start it moving and that it 

. will keep moving until something stops itto, 
friction or anol^her object). 

b. Second Law: P*ush a small model car with 
varying amounts of force to show that speed 
of movement is related to thrust. 

i. Relate other examples of thrust; tossing a 
baseball, pMaling a bicycle, "shooting" a 
marble, etc 

c. Third Law: Demonstrate action and reaction 
by inflating a balloon and suddenly releasing 
it. Discuss its actions. 

11. Make paper airplanes and fly them. Discuss the 
'action of the four f(»*ces: gravity and lift, thrust 
and drag. 

12. Use an encyclopedia to make a report on "Why 
an Airplane Flies.** 

13. Study pictures of airplanes to lo<»te airfoils. 

14. Draw an airplane. Use arrows to show where ' 
lift, gravity, thrust and drag occur. 



16. Drop a ping-pong ball into a small funnel. Blow 
through the small end of the funnel. Explain the 
results. 

MaUrials and Resimrms 

1. Fiims: 

a. Gruvity^Hov> It AffecU Us, 14 minutes, 
color. Encyclopedia Britannica Films, 1960. 
^ b. Gravity^Wtight and Weightlessness, 11 
minutes, color. Film Associates, 1963. 

c. The Force of Gravity, 10 minutes, black and 
white. Young American Films, 1949. 

d. Making Things Move, 11 minutes, color. Ency- 
clopedia Britannica Films, 1963. 

e. How An Airplane FUes, 56 minutes, color. 
SheU FUbi Library, 1433 SadUer Circle West 
Drive, Indianapolis', IN 46239. Free loan. 

2. KiU: 

a. Aviation Education, Cessna Aircraft Com- 
pany, Air Age Education Department, P.O. 
Box 1521, WiehiU, Kansas 67201. - 

b. Aviation for tht Elementary Level, Beech Air- 
craft CorporaMDn, Wichita, Kansas 67!^. 

9. FOmstripc 

Lift and Thrust, Scott £du(»Uonal Division. 

4. Readings: 

a. Use any good encyclopedia. 
. b. Aviation Science Activities for Elementary. 
Grades, FA A. 

c. Falcon Force, CivU Air Patrol. 

d. Demonstration Aids for Aviation Education, 
FAA. 

5. Materials for experiments: 

a. Two different sixe and weight balls such as 
gold ball and rubber ball. 

b. Model car. 
c Balloon. ' 

d. Paper airplane pattern and paper. 

e. Pictures of airplanes. 

f. Small funnel and ping-pong ball. 

6. Teaching Aids: 

History of FUght T<mr, National Air and Space 
Museum, Smithsonian Institution, Washington, 
D.C. 20660. 
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in. Parts of an Airplane 



SuggBsted Activitiei 

A. The Airframe 

1. Display pictures of airplanes tnm magazines, 
books, airlines, etc* 

2* Review the basic parts of a plane that make up 
the plane's^ airframe: wing, fusilage, tail 
assembly and lAiding gear and their functions. 

B. Control Surf ace^ 

3* Introduce the term control surfaces as parts 
which contrd the sU*eam of air over parts of the 
4>Iane. 

4. Use a model airplane to identify the control sur- 
faces of the wing: flaps ^d ailerons. Raise and 
lower the flaps and illustrate with a chalkboard 
dPMuig the effect of each of these on the air- 
strean^^2cpl{dn how these are used in tak^ff 
and land%g. y - 

5. Use a model airplane to identify the ailerons on 
the wings. Use a chalkboard drawing to demon- 

« strate the effects that movii^ the ailerons has 
on the air and, in turn, the plane. 

6. Constrilct model gliders from kits or Indsa wood. 
Expertm^t with raising<Che right aileron and 
loweHng tBHeftrlia^j^^the glider and observe 
its movement through the air. Then raise the 
left aileron and lower the right before launch. 
Compare the results of the two trial launches. 

7. jjj^ the model airplane glider to identify 
parts of the tail araembly: rudder* horizontal 
stabiliwr and elevatdrs. 

'8. Use the model gliders made^by students. Raise 
the elevators and launch the glider.| Bring the 
elevatora level with the stabiliser and launch 
the glider. Discuss the r^ults. 
9. To observe the effects of moving the rudder, 
bend the rudder to the left and launch the 
glider. Then turn the rmlder to the right and 
lauhch. Notice the directions the glider takes. 

10. Elxperiment with the ruction produ<^d by a 
combination of ^ntrols: 

a* Left aiferon down, right up, rudder right, 
devftt<Mrs down. 

b. LfOft aileron down, right up, rudder right, 
t^^-^tr^— ^-elevators up^w^ ^ — 

c. Left aileron up, right down, rudder left, 
elevators down^ 

d. Left aileron up, right down, rudder left, 
elevators up. 

11, Have students record their observations of the 



movements of the plane produ^ by combina- 
tions of Mntrols and explain reasons for the 
various movement. 

12. Identtfy the leading edge and the truiUng edge 
of the wing. t 

13. ijse duplicated copies of ^n airplane drawing. 
Have students label thfe parts of the airframe 
and the surface controls. 

14- Make paper gliders and experiment with control 
surfaces. 

15. Use the model airplane or glider to practyre 
basic movements of an airplane: 

a. Pitch— the motion of the plane around the 
lateral axis. 

b. Yaw— the movement of the plane around the 
vertical axis. 

c. Roll -r motion of th4 plane around the longi- 
tudinal axis. 

16. Discuss mmber and chord of an airfoil and how 
they may differ. , / 

Materials and Resources 

1. Readings: 

* a. Philpott, Bryan, Making Model Aircraft, 
Scribner, 1978. 

b. Dilly, Martin, This is Model Fl^ng. Transat- 
lantic Arts. 1976. 

c. Keen, Martin L., How It Works, Grossett and 
Dunlap; 1976. 

2. Fiims: ' 

a. How on Airplane Flies, 56 minutes, color. 
SheU Film Uhrary, 1488 Sadlier Circle West 
Drive, Indianapolis, IN 46289. Free loan. 
8. Flints trip: 

a. ConiroUmg An Airplane, Scott Educational 
Division, Lower Westfield Road. Holyoke, 
' MA 01040. 

4. Demonstration Aids: 

a. Aerospace Education Teaching Aids, Ruth 
Gold West, 143 S. Gable Road, Paoli. PA 

^9801. {$2,501 

b. Aviation Science Activities for ElefHentary 
Grades, FAA« 

* c^DeUaD^ Teachers' Gnide^^ f AA* 

5. Models: 

Inexpensive balsa wood gliders may be ordered 
from: 

a. GuUiow's, Wakefield. MA 01880. 

b. North Pacific Products, Inc.. Bend, OR 97701. 
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IV. Power for Flight 



3. 



6. 
7. 



Suggested Activitieg ' ' 

A. Internal Combustion Engpne: 

Engines thai burn the fuel ^nixture within the 
enfifine. Also known as the rectprocatii^ engine. 
h Define the term internal combustion. 
2. Make a list of othei;iievices that^use internal 
combustion engines: cars* lawn mowers, 
boatSt airplanes^ etc« ^ ^ » ' ' 

Demonstrate the action of a reciprocating 
engine by comparing it to movements in- 
volved in riding a bicycle. 
Make a study of the strokes in a pistod 
engine. 

Construct a simple engine motor model 
Discuss the f^ncti9n of a carburetor. 
Make a model to show the action of a car- 
buretor. 

8. Make a diagram of an internal combusUbn 
engine. 

^ 9. Make diagrams showing the four-stroke 
engine* 

10. Report on the types of propellers. ^ 

B. Jet Engmes: Engines that provide thrust baMtisy 
on the principle pf equal, opposite reaction to 
action. 

1. Jets provide thrust with reaction engines.^ . 

2. Review Nekton's Third Law of B|9tion. 

'S. Inflate a balloon and suddenly release it. Dis-^ 
cuss action of reaction in view of its motion. 
Make a' drawing of a ramjet engine. 
Discuss the functions df th^sections of a 
r^m^t engine: 

a. air intake 

b. combustion chamber 

c. exhaust outlet 

Comiwre the functions of a ramjet to the 
five^ycle event of a reciprocat|^ engine. 
7. Make a drawing of a ttirbojet, 
6. Compare the turbojet to the ramjet engine. 

9. Discuss the purjK^ of the ttu-bine and the 
compressor. - 

10. Make a drawing of a turboprop engine. 

11. Compare the'^ turboprop engine to the turbo- 
jet* 

12. Explain the action of the propeller in 'a 
turbojet. 

13. State some differenceerin a turbine engine 
and a reciprocating ehgiM. 

14. Explain ho^ the amount of thrust is meas- 
ured in jets. 

NanW four ty^ of jet engines and the ad- 
vantages ofeach. 



A>r 



MaterialB Resources 
A. Internal Combustion Engine 

1. SeaSlings: « 

a. AerosjHice: The Challenge, Civil Aj 
PatroL 

b. The A.B.C of the Intermd Ctmbustion En- 
gine, General Motors Conwation, Gen- 
eral Motors Building, 3044 West Grand 
Avenue, Detroit, Michigan. 

%. Teaching Aids: 

a. Aerospace Education Teaching Aids, Ruth 
Gold West, 142 S. Gable Road, Paoli, PA 
19301. 



4. 
5. 



6. 



B. Jet Engines 

1. Readings: Jl^' j 

a. Jet Engines, The General Electric Cor- 
poration, Dept. 2^119, Schenectady, NY. 

h.Tierospace: The ChaUenge, Civil Air 
Patrol * 

c. Boyne and Uif^z, J%e Jet Age: Forty 
Ye^s of Jet Aviation, Smithsonian Press, 
1979. 

d. Wilson and ScageU, Jet Joum4ik Viking, 
1978. N 

2. Pilm: 

a. How The Jet Engine Works,- American 
Gas Association, Educational Services, 
1515« Wilson Boulevard, Arlington, VA 
22209. a 

3. FUmstrips: 

a. Rocket Power, Scott J^duca^on Division, 
Lower Westfield Road^ Holyoke, MA 
01040. 
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Socl^et BhgmeB: A r^u^tkm engine which opei^ 
ates^nliie same prindple alB the jet engine. The 
rocket carrfoe its own fuel and oxygen (oxidiser). 

1. Discus^ the early histmry of rockets, 

2. Define inertia. 

3. SUte Newton's First Law of Motion. 

4. Demonstrate Newton's Fh^t Law by show^ 
ing that a small model car needs to be^ 
poshed to start it moving and that it will 
keep moving unUl scmiething bU^ it (air» 
friction, or sraie other ob^t). 

5. Discuss uses of rocket engine; experiment 
' tal airoraftt satellite space exploration* 

Review Newtois's Third Eiaw. 

7. Compare reaction engine with reciprocating 
engine. 

8. Discus* the hmction of: 

a. combustion chamber 

b. exhaust nozzle 

c liquid fuel intake 

9. Discuss fuel -mixture for the liquid fuel 
rocket. « 

10. Discuss advantage and disadvantage of soUd 
fuel rockets^ 

11. Discuss the prof^llant in solid fuel rockeU; 
. its composition and shape* 

12. Determine the purpMe for building rockets 
in stages. 

13. Discuss ways that jets and rockets are alike. 

14. Discuss' ways that ^ts and rockets a^ 
different 

15* Construct model rockets from kits. 

16. Obtain^ a launch pad for rockets and hold a 

X rocket launch. 



C. Rocket EnginM ^ 

1. Reading^' ' 

a. Maloi^, Robert* S(^ketship: An Incredible 
Voyage Through Science Fiction ^uf 5(> 
enee Fact Harper and Row, 1977. 
. b. Baker, I^vid. l^ocib^ Crown, 1978. 
^C* AmeSfl^ J. Draw 50 Airplanes^ Aircraft 
& Spacecraft Doubleday, 1977. 

2. Film: 

a« Paclu^ging Roc^t Powfr, 27 minutes, 
«>lor.^ 

Sperry Univac, ' Attention: Free Film 
Ubrary, MS B^218M, P*0. Box 500, Blue ^ 
BeU, PA 19424. 

3. Fibnetripe: 

a. Rocket Power^ Scott Education^ Loweif 
We^tfield Roftd, Holydse, MA 01040. 

b. BiMoons and Airplanes. ' 
c* Milestoneg ofFHght 
d. FUght Technology 

^ ^ Ayailable from National Air and Space 
Museum, Smithsonian Institution, Wash- 
ington, DC 20560. 
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V. Aviation Appiicallons of Basic Princlpies of Science 



Suggested Activities 

A* BemauUi*s Primcipie: If in a stream tube* Ihe 
velocity of a fluid is increas^^the pressure at 
that |M>intt perpendicular to the direction, of 
flow, is decreased. 

1. Hold the edg^e of a ptera of pap^r betweeii the 
thumb and forefing:^r« letting the reet of the 
paper curve over tflfe ti^ of the liand to (mm, 
an airfoil. Blow over the top of the curved 
surface. 

2. Suspend two ping^-pong tmlls about one inch 
apart. Blow between them* 

3. Build a wind^nnel 

4. Disi;u8s different types of wings on aircraft 
and the effect on flight. 

5. Identify other structural parts of a plane 
where this principle applies.' , 

B. Gravitation: Any two objects are, attracted in 
direct proportion to sise and inversely propor- 
tional to the square ot the distance between 
their centers. « 

i« 

^ „ 5i5?f T «. 2 L/g 
* d» 

g « acceleration due to gravity 
ms and m^ « mass of the two bodies 
pericKl the pendulum in sec* 
L » length qf the pendulum in ft. 

1. Drop a steel ball and at the same time throw a 
second steel ball in a horizontal plane* Ob^ 
serve that both strike the gmoind at the same 
time. 

2. Locate the center of gravity in an airfoil and 
in other objects of various sizes. 

3. Discuss the ^^nge in^gravitational effect in 
relation to high-altitude flight; in relation to 
interplanetary flight. 

4. Read and study gravity through the pen- 
dulum. 

C. Inertia: A body at rest remains at rest and a 
body in motion remains in motion until acted 
upon by some outside force. 

1. Place a stadt of blocks on a small cart. Pull 
^**^he cart in a straight line and then suddenly 

'swerve the cart* Stack the bl#cks and stop 
and start the cart quickly^ 

2. Susi^nd a I(K) gm. weight <m a spring bal- 
imce. Quickly raise the balance and note the 

* reading. Lower the halan<^ quickly and note 
the decrease in weight as it starts to drop. 
3* INscuss the effects of graiity and inertia 



Materialj^and Resdurees 
A. Berw^^s Princij4e 

1. Readings: 

a* McKinley and Bent, Basic Science for 
Aerospace Veh&les. McGraw-Hill, 1972. 

b. Talay, Thk>dore A., Introduction to the 
Aerodynamics o/FUght NASA* 1976. 

c. DwigginSt Don, Why Airpkmes Fly. Golden 
Gate, 1976* 

d. Adams, Frank t^vid, AeronautiaU ZHc- 
tionarp NASA, 1969* 

, e. Elmer. James D*, THeory of^ Aircraft^ 

FkghL Air Force Junior ROTC. 1974* 
f. Use any good high school or junior high 

school physics m general science textbook 
^ dei^nding on the level of the student* 
2* Fi^trip: 

a* and Thrust, Scott Educational CSvi- 

M>n, Lower - West0eld Road, Holyoke 

Road, MA 01040* 
3* Pibns: 

a* How An Airplane FHes^ 56 minutes, a>lor. 
Shell Film Library, 1433 Sadlier Circle 
West Drive, Indianapolis, IN 462S9* 
B* Gravitation 

1* Readings: ^ 

a* McKinley and Bent, Basic Science for 
Asronamtical Vehieks. McGraw Hill, 1972. 
b* McGrato-HiU Encyclopedia of Science and 
Technology, 19M* 

2. Fihu: 

a* Gravity: 10 minutes, black and white, Cor- 
onet FUms. > 

b. Tke Force of Gravity, 10 minutes, black 
and white. Young America Films. 



C-D. Inertia and Law of Acceleration 
1. Fibns: 

(The following films may be used to enrich and 
explain any part of the mechanics of flight and 
expkin miuiy clearly defined principles.) 
a* How An Airplane FUes, X minutes, color, 
1976* 

b. High Speed FHght, 20 minutes, black and 
white, 1976* 

Both available on a free loan basis from 
SheU Film Ubrary, 1433 Sadlier Circle 
West Drive, Indianapolis, IN 462^. 
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on. the members of a plane as it suddenly 
changes direction. ^ 
D. Newton's Law of Acceleration: The force re- 
quired to give an acceleration is directly propor- 
tional to the acceleration. 

w a f « force required to give an ac- 
g celeraUon of 'a', 

w » weight of the accelerating body. . 
r'l. Discuss what a pilot means by the "G" forces 
on a body in flight. 

2. Discuss how the above laws account for cen- 
trifugal and centripetal forcp. 

3. Roll a marble down a/r'mclined plane and 
observe it gain speech Try to determine its 
rate of acceleration. 

4. Place a small amount of water in a bucket. 
* Swing it rapidly in a vertical circle. Discuss 

wher the water stays in the bucket. 

5. Discuss the action of freely falling bodies, and 
^ the action-of air resistance on these bodies. 

E. Moment (ff Force: The moment is equal to the 
length of the arm times the ftwi^ecausing rota- 
tion. ' 

' 1. Discuss the effect of mohient of forCe in rela- 
tion to grravity and Wt. Discuss the effect that 
the shifting of its load would have on a plane. 
2. l^uss the meaning of stability. What factors 
affect it? 

F. Resultant Forces: The resultant of two or more 
forces is the single force that would be equal in 

^ ' effect to such forces. 

1. Set up a vector Uble, Use any physics labora- 
tory manual. 

2. Discuss the relationship between thrust and 
drag*, between weight and lift. 

G. Newton's Third Law of Motion: To every action 
there is an equal and opp<»ite reaction. 

1. Have a student who has fired a shotgun give 
an account of his first attempt at shooting it. 

2. Fill a balloon with air and release it suddenly. 
Account for , its motion after its release. 

3. Explain the relationship between thrust and 
weight in view of this law. 

4. Tie a string to two adjacent comers of a card 
board, and pull it through the air. 

H. Friction: Fluid friction varies as a square of the 
velocity. I^y sliding friction is independent of 
spe^. 

.1. Measure the force required to pull a wooden 
bl<%ck along a smooth syriace. Place rollers 
under it, and measure again. Remove the 
rolfers and lubricate. 
^ 2. Rub the palms of hands together briskly and 
note the heat generated. 



c. Making Things ifove, 11 minutes, color, 
Encyclopedia Britannica FaIdis, 1963. 



E. Moment of Force 

1. Films: 

V Force and Motion, 10 min., b/w. Coronet 
Films. 

b. Energy and Its Transformation, 11 min., 

b/w. Coronet Films. - 
c An Introdwtion to Vectors: Coplaner Con- 
^ current Forces, United World, Inc 1445 

Park Avenue, New York, NY. 

2. F^strip: 

a.. Moment of Force, Scott Educational Divi- 
sion, Lower Westfield Road, Holyoke, MA 
01040. ■ 



G. Newton's Third Law of Motion 
1, FUmstrips: 

a. Jet Powex, Scott Educational Division, 
Lower Westfield Road. Holyoke, MA 
01040. 

b. How the Jet Engine Works, An^erican Gas 
Association, 1515 Wilson Blvd.. Arlington, 
VAffi209. 



H. Friction 
1. Film: 

a. Swishf Science and CurvebaUs and Oliders, 
20 minutes, color. 1621 West 9th Street. 
Lawrence, KS 66044. 

anvesUgates the concepts of fluid flow, 
Bernoulli's prihciplc, air pressure, lift, air- 
foil design, streamlines and even spit 
balls.) 
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3. PU^ a small amount of oil between the piBms 
and then rub tbem ti^ther. 

4. DiscuM the ei^fect of friction in high velocity 
flight. 

6. . Explain why heat is a factor in high speed 
• flight. 

6. Discuss ways in which firietion is helpful in 
flight... 

I. Typeg of Foreesi tension* bending, compression, 
shear, torsion. 

1. Illustrate these forces by running a thread 
over^a puUy and attaching weights. Bend a 
wire until it tweaks. Note the heat at the point 
of flexing. 

2. Place a matchbox, or other light box, under 
weights. 

■ 3. Note the action of shears on paper. 

4. Place two metal bars side by side with a hole 
through each, aligned, {nsert a match through. 

' the hole and pull the bars. 

5. Clamp one end of a meter stick to table, ^pply 
rotational force to illustrate torque. 

6. Discuss: 

a. Where the effect of these forc^ are found 
in the plane. 

b. Safety factors anH thcniir regulations that 
pertain to them. 

J. Speed of Sound. 

1. Use a metronome and strike a drum every 
half sfcond. Have others in the group increase 
their distant^ from the drum gradually until 
they reach a poi^t wlwre they cannot hear the 
sound of one drum stroke until the next is 
completed. Measure the distant of the group 
from the drum.' Repeat the procure to dis- 
cover the effect of the wing. Compute the 
speed of sound. 

2. Discuss the meanings of sound barrier, Mach 
number and sonic boom. 

3. Discuss the physical effect of sound. 

K. Arehimede$l Frhteiple: A body in a fluid is 
buoyed up by a forra equal to the weight of the 
displaced fluid. 

1. Weigh a body of known vdume in air and then* 
in water. Calculate the difference in weight 
under these two drcumstan^. Cmnpare this 
with the weight of the dispUu^d water. 

2. Determine the weight of air by fint weighing 
a metal sphere of known volume containing an 
evacuation valve. Evacuate the sphere with a 
pump having a dos^ tube manometer so tl»t 
the percentage of evacuation can be deter- 
mined. With the aeenmulated data calculate 
the n^ight of air. 

' 3. Discuss the manner in which Archimedm' 
Principle applies to Ughter-tban air craft 
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I. TifW(8 of Forces 
l.^eadings: 

a. McKinley and Bent, Basic Science for 
Aerospace Vehicles, Fourth edition, 
McGraw-Hill Book Company. 1972. 

b. The McGraw-Hill Encwelopedia of Science 
and Technology New York, 1971. 

e. Bauer, Fruwsea, Supercritical Wind Sec- 
tions, Springer-Verlag, 1976. 



J. Speed of Sound 
1. Fil^- 

a. Beyond the Speed of Sound, 19 tnin.. b/w, 
SheU Film Ubrary, 1433 Sadlier q|rcle 
West Drive. Indianapolis. IN. 46239. 



K. Archimedes' Prtnc^le 
1. FUms: 

a. The Bumps: ChaHy Identified Flying Ob- 
jects, Public Relations Film Library, 114 
East Market Street. Akron, OH 44316. 

b. Research in the Atmosphere, 25 min., col- 
or, 1969. NASA, Lyndon B. Johnson Space 
Center.* Education Office, Houston, TX 
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L. Pase^'t law: If we intf ease the pressure in a U()- 
uid that increase will be transmitted equally and 
undimished in all directions to the con£med 
Uquid. 

1. Obtain a hydraulic jack ahd study its con- 
struction and action. 

2. Fill a large plastic bottle with water. Force a 
stopper in the o{»ning. Continue to apply 
pressure on the stopper until the bottle 
bursts. 

3. Invite a mechanic to explain the action of an 
automobile hydraulic system. 

M. Boyle't Law: The volume of a gas varies inverse- 
ly with the pressure and temperature, remaining 
constant. 

' K - PV P - absolute pressure. 
V « volume 
K - constant 

1. Place a partially inflated balloon in a vacuum 
jar and evacuate the jar. Note the increase in 
the size of the balloon. Discuss. 

2. Discuss how the principle illustrated above 
can apply t$ aviation. 

3. Examine an aneroid Iwrometer and explain 
- the action of it in view of this principle. 

4. Explain why weather balloons burst upon 
reaching very high altitudes. 

N. Charleg'Law: The volume of a gas varies direct- 
ly, its al»olute temperature, pressure remaining 
constant. 

„ _ V V - volume 

" T T - absolute temperature 

1. Fill a balloon with cool air and pliee it near a 
radiator. Observe. 

2. Obtain an air thermometer. Explain its action, 
a. Discuss thg first baUoon ascensions made by 

open-bottomed canopies Hlled with hot air. 
0. Temperature Conatderatioru 

1. Measurement 
Faherenheit 5 C 
Celsius 9 " F~d2 

a. Demonstrate: 

i. The principle of a thermometer. 

ii. Various types of thermometers. 

iii. The two Idnds of thermometer scales. 

b. Make an alcohol thermometer. 

c Make a chart which shows the relationship 
between Fahernbeit and Celsius thermom- 
eters. 

d. Solve problems in converting one scale to 
another. 

e. Keep temperature charts: hourly, daily, 
weekly, indoors, outdoors, etc. 

f. Discuss the meaning of isotherms. 

2. InMulation 
Temperature radiation 



L. P€i8ctU'8 Law 
1. Films: 

' a. Harnessing Liquids, 12 minutes, black and 
^ite. SheU OU Fihn LiRAry, 1433 SadUer 
Cfffele West Drive. IndUnapolis, IN 46239. 
b. Mechanics in Liquids, Swank Motion Pic- 
ture. Incorporated, 
c Pressure in Fluids at Rest, 11 minutes, 
black and white. Coronet Films, 1965. 



M. Boyle's Law 

1. Fihn: 

a. Introducing Air, 11 minutes, color. Bailey 
Films, Inc. 1962. 

2. Booklets: 

a. Demonstration Aids for Aviation Educa- 
tion, Civil Air Patrol. 

b. Martin, Elizabeth, Aerospace AcH^Hties 
for Learning and Fun, University of South 
Alabama. 



N. Charks'Law 
1. Readings: 

a. Navigation and the Weather, Civil Air 
Patrol. 

b. SateUites at Work, NASA. 

c Lewis, Alexander, Gas Pouter and Dynam- 
ics, BJ:. Krieger. 1978.« 

d. Leavy, Thomas A., Basic meteorology. Lab 
Manual, Grades 9-12, Allegheny Press, 
1969. 

0. Temperature Considerations 

1. F%ims: 

a. Heat— Its Nature and Transfer, 11 min- 
utes, black and white. Encyclopedia Britan- 
nica Fflms, 1958. - 

b. The Ultimate Energy, 28 minutes, color. 
National Audio-Visual Center, 1976. 

c. Waves and Energy, 10 minutes, eok>r, 
E3.E.C., 1961. 

d. Hot, Warm, Cold, 6 minutes, color, Mac- 
Millan, 1972. 

e. Story of a Storm, 10 minutes, black Ind 
white. Coronet Films, 1950. , 

2. Fikns: 

a. Nature of Energy, 10 minutes, black and 
white. Coronet Films, 1948. 

b. The Mouse-AcUftated Candle Lighter. 5 
minutes, color. Prism Productions, 1M7. 
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Thermal currents 

a* Di$cua%^w radiant energy will raise the 
tempefaxtire oftSllijecis. 

b* Demonstrate the effect of color and suriace 
-on the absorption of heat, 

c DenM)n9trate the effect of heating and cool- 
ing upon air movements. 

d. DemonsU^te convection currents by show- 
ing how air drculates through o|^n win- 
dows. 

e. Discuss: t 

i. Effect of the atniMphere upon the 
sun*s rays passing through it« 

ii. IMfferen^ in absorption of land and 
water surfaces. 

iii. Cause of land and sea breeaes. 

iv« Differences in the angle at wmch tto 
sun*s rays strike the earth during the 
seasons and how these affect weather. 

V. How thermal currents are used in 
gliding. 

vi* Effect of the angle of radiation on 

heating, 
vii. Coriolis effect on winds. 
3. Temperature, Lapse 

a* Demonstrate the temperature difference 
in the top and bottom of a room* ' 

b. Draw a chart showing variatioli of tem- 
perature with altitude. 

c Discuss causes and effect of different lapse 
rates, of temperature inversion* 

d. Estimate the lapse ratifs from the type of 
clouds. 

e. Discum the dffference between wet and 
dry lapse rates. 

f. Estimate thie altitude at the base of a cloud, 
altitude - tempi-dew point 

lapse rate - 1 « 

g. Estimate the cloud base temperaturp. 

^emp. - Temp, at earth*s surfaro - 
\ altitude of cloud 

lapse rate 1 « 

(in 1000 feet) 

h. Diseiiss the cause of Chinook winds. 

P. General Principles Which UnderUe the Basic 
Causes of Weather and Ctimate Conditions. 
1. Air has weight md mass. 

a. Blow up a paper bag and burst it. 

b. Push inverted glass with dry pai^r in the 
bottom of a of water. 

c. Pour air from one beaker to another under 
water. 

d. Measure the volume of a biUoon 1)y raleas- 
ing its air into a graduate cylinder in^rted 
in a pan of water. 

e. Compute the weight of air in a room. 
U Determine the density of air. , 



Films: 

a. What Makes Clouds 19 minutes, color, 
Encyclopedia Britannica Films* 1965. 

b. Clauds Above, 9 minutes, color, Bailey, 
1%4. 



P. Basic Qmses of Weather 
L Air has wight and mass 
Films: 

a. Winds and Their Causes, 10 minutes, black 
and white. Coronet Films. 

b. Nothing But Air, 11 minutes black and 
white, "^Encyclopedir Britannica Films, 
1949. 
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g. Compute the fc»rce with which air tends to 
enish jrour body. 

h. Discuss the m^niiig and effects of pneu- 
mothorax. 

2* Air IB a mixture of gM€S. 

a. Review the nature of solids^ liquids and 
ga^s. 

b. Discuss the possibilities of air becoming 
liquid. 

c Graph tfte composition of air. 

d. Place iron filings in a bottle of oxygen. ^ 

e. Conduct tests for the presence of oxygen.* 

f. Discuss the properties of nitrogen in the 
air, 

g. Report on the oxygen-nitrogen cycle in 
nature. # 

h. Demonstrate tte px^uction of, ami tests 
for* carbon dioxide. 

t. Review the three states of water, 
j. Demonstrate the presence of water vapor 
in the air. 

k. Explain why water vapor content of the air 
varies. 

I Observe the present of dust in the air. 

m. Discuss rare gases in the air. 

n. Locate gases on the periodic table. ^ 

3. Air is constantly m motioik 

a. Observe anemometer. 

b. Study the action of gliders and kites. 

c. Release helium filled balloons tied to a post 
card with name, address and request for 
return. 

4. Air movement is mused by toeight and pres- 
sure difference. 

a. Discuss and observe different kinds of 
barometers. 

b. Construct a mercury barometer. 

c. Keep a daily record of pressure, changes. 

d. Construct a convection current box. 

e. EHscuss the meaning of ""normal air 
^ pressure.*^ 

f. Discuss different units in which air pres- 
sure csLJf be expressed. 

g. Discuss factors causing pressure varia- 
tions. 

5. Air's ability to hold vfcter vapor lessens as it 
^coots/ ^ 

a. Determine the ""dew point*" temperature of 
the atm<»phere. 

b. Ot»erve **douds** at end of spout of boiling 
teakettle.* 

c. Build hygrometer and psychrometer. 

6. Chmds. " . 
The nature and significants of clouds ^ deter- 
mined by temi^rature, turbulence, foreign 
particle and water vapcf content. 

a« Learn to identify clouds and determine 
their significance. 



Air is a mixture ofs^es 
Fibn^ ^ 

a. Leammg About Air, 11 min., color. Para- 
mount Filmsp 

b. CUmate and the World We Live In, 14 min., 
(y>lor. Coronet Films, 1957. 
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i4tr is constantly m motion 
Films: 

a* Inconstant Air^ 27 minutes color, ! 

1961. e 
b. Learning About Air, 11 minutes; color, 

Paramount Films, 1972. 
Weight cmd pressure difference 
Fiim: 

a. Gas Pressures and Molecular Collisions^ 21 
minutes, black and white. Encyclopedia 
Britannica Films, 1962. 



6. 



Clouds 

a. Clouds AbovBy 9 minutes, color. Bailey 
FilmB. 1964. 

b. What Makes Clouds, 19 miiuites, color, 
Encyclopedia J^tannica Filifis, 1965. 
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b. Observe and record types of clouds in the 
V. area tw several suc^sive days or weeks. 

^ c D^uss cloud seeding. 
Q. A4mo8pherie conditiona ham great ^kenee on 
aviatioti, 

1. 7%e Airptam. ^ 

a. Discuss factors to be considerod in taking 
off in- thin air 

i. ground speed to achieve lift. 

ii. rate of cfimb 
tii. distance to gain altitude 

b. List methods used by pitots and runway 
designers to compensate for the effects of 
thin air. 

c Discuss factors to be considered in landing 
in thin air. 

d. Demonstrate the effects of lift by the use of 
a small wind tunnel constructed by pupils. 

2. The Engine, 

a. Locate information and discuss effects of 
thin air on the: ^ 
L propeller ' , 

ii. fuels (mixtures) 

iii. engine. 

R, All basic pri-nciples of electrk^ are involved in 
the operation of the atrcra/L f 

1. Conduct a general laboratoA demonstration 
and discussion of the principles of electrkity. 

2. A very good source of DC electricity for the 
average high school or junior high sc1k>o1 labo- 
ratory may be cheaply had by securing a 
24'volt aircraft generator and gearing it to a 2 
HJ». electric motor. There is no limit to its 
versatility with the use of proper rheostats, 
buss bars, shunts and imagination. 



Q. Atmoepherie i^flaemxe aviaiiim 
1. f^iimstrip: 

a. S<tfety m Flight, Jim Handy. 1960. 



R. Prntc^les of eheirieUy 

1. Films: V 

a. Electronics, 11 minutes, black and white. 
Encyclopedia Britanniea Films. 

b. Electrons on Parade, 21 minutes, black and 
white, R.C.A. 

c. Plam Without a Pihtr Bell Aircraft Cor- 
poration, Buffalo. NY. 

Readings: 

a. Exj^rim^ts leith Magn^tinn and Ek^ 
trieit^ NSTA Publkd&n. 

b. Ra4*o Dirtetion Fmder, Sperry Gyroscope 
Company. Great Neck, NY. 





/ 

SOCIAL STUDIES 

I. EARLY HISTORY AND GROWTH 

n. READING AND INTERPRETING MAPS AND GLOBES 

ra. METHODS USED IN AERIAL NAVIGATION , . 

nr. CHANGING CONCEPTS 'OP TIME AND SPACE 

V. CAREERS IN AVIATION 
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OVER 



The' study of aviation from the sodal stuSBra viewpouit illustrate the exten- 
sive, esfliential contribution of aviation to man's progress. The cou9i#of this 
progi^ss and its consequential effects ufmi our*lives may be integrated into 
the teaching of steial studio at the varioiui grade levels to good advantage, 

A correlation with the science and math sections otihis guide will be noticed in 
the lessons on maps and globes and the metlK>ds usef^ in aerial navigation. The 
sodal studies teacher will find the matoial readily adaptable to use in pro- 
viding extensive experiences in thsM areas. 

While the treatotent of aviation careen has been included in this section of the 
guide, it caA a)so be e^sctively^used as an independent series of less«is. It 
should be emphasised that the occupations listed are of a general nature and 
are not meant to be an exhaustive list of aviation and aviation-relate 
careers. Individual or group study on Mreera in military aviation, the air 
transport industry, utility aviation, etc would be appropriate extensions of 
this topic. 
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SOCIAL STUDIES 
Specific Learnings ' 

♦ 

-To develop an awaren^ of the role of aviation is man*s history; 

-To gaii^n understanding of the early history and spectacular growth of 
aviation^^^^ ' 

* 

-To develop^ skill La reading and interpreting maps and globes and locating 
placM on the birth's surface* ^ 

-To learn the fundamentals of methods used in aerial navigation. 

-To gwi insightlnto the social, ea>nomic and physical changes resulting from 

the discovery ^nd development of air transportation. 

. * '* 

-To-recognixe vocational opiK>rtunities in aviation. 

-To learn strategies and techniques useful in gaini&g employment. 
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L Eariy History and Growth 



Suggested Activities 

1. Have students research and report on the idea? 
of, flxii^K as expressed by early man. ^ 

a. Winged men of Egypt. 

b. Wing^ bulls of Assyria. 

c. Sinbad, the sailor and his Roc. 
^ d. Arabs and their flying carpets. 

e. Simon, the Magician in the time of Nero, who 
tried to fly from a tower. 

f. Oliver, the Monk, with Daedalian wings. 

g. The Saracen (11th century) robe with rods 
which spread Uke wings. 

2. Read the myths "Daedalus" and "Phaeton." 

3. Display pictures of early designs for flying 
machines such as those of da Vinci, early gliders, 
balloons, and all types of powered airci^ from 
the Wright brothers to modei% times. 

4. Write original stories of fantasy concerning the 
Greek mythology of aviation. 

5. Read and illustrate ideas of flying related to In- 
dian legend. 

6. Make reports on the progress of aviation such 
as: 

"The Story of Air TransportaUon Today" 
^ "The Story of Air Transportation in the Future" 

7. Discuss the parachute and its role in aviation. 

8. Make small parachutes to exhibit with mmiel 
, airplanes. ^ 

9. Plan to visit a museum if pMsible; if not, have a 
discussion and reports on the National Air and 
Space Museum in Washington, D.C. 

10. Make comparison charts on flighm-eeords made 
in the past with more recent ones. 

11. Report on: 

a. Invention of the kite. 

b. Gun{M)wder rockets. 

c. da Vinci's sketches of aircraft and parachute. 

d. Montgolfier brothers' balloon. 

e. Feniinand von Zeppelin's dirigible. 

f. Sir George Cayley. jj 

g. Otto Lilenthal. 

h. Samuel Pierpont Langley. 

L How air mail service developed. 

j. Byrd's first visit to the South Pole, 1929; 

North Pole. 1926. 
k. Amelia Earhart. 
I. First trans-Pacific flight, 
m. Round-the-world flights. * 
n. First experiments with helicopters. 

12. Make models of early type gliders. 



IS. Make or display a time line depicting aeiJi^ce 
events during mankind's history. 

14. Write a biographical sketch of: 

a. Robert Goddard. 

b. Wright Brothers. 
c Amelia Earhart. 

d. Char^ Lindbergh. 

«. General William "Billy" MitcheU. 

' f . Edward Riekenbacker. 

g. General Daniel "Chappie" James. 

h. . James H. Doolittle. 

15. Make a "Current Events in Aviation" notebook 
or bulletin board. 

16. Make reports on the latest development in 
rockets. 

Materiab and Resources 

->4. Wall Chart: Chronology of Aerospace Events, 
Civil Air Patrol, Maxwell AFB, AL 88112. 

2. Pictures and free materials from airline com- 
panies and ^plane manufacturers. 

3. Learmng packets: 

a. Aerospace Personality Series. 

b. History of General Aviation Series. 
Both from Civfl Air Patrol, 1980. 

4. Fikns: 

a. Icarus and Daedalus, 6 minutes, animated, 
color. Sterling Productions, N.Y., 1964. 

b. The Early Days, 30 minutes, color. Air Power 
Series, CBS-TV, 1968. 

c. Time Flies, Association Films, Inc.. Ex- 
ecutive Ofnees?866 Third Avenue. NY 10022'. 
Free loan.. 

d. Ok How We Fle-m^ Western Airlines, P.O. 
Box 92005. W(«ld Way PosUl Center, Los 
Angeles, CA 9OO09. Free loan. 

e. A Trip to Chicago, Modern Talking Picture 
Service, Inc., 5000 Park Street. St Peters- 
burg, FL 88709. Free loant 

f. In Celebraticn of Flight, FAA Film Service, 
c/o Modern Talking Picture Service, Inc., 
5000 Park Street, N., St. Petersburg, FL 
33709. ' 

g. A Moan's Reach Should Exceed His Grasp, 
NASA Lyndon B. Johnson Space Center, 
Education Office, Houston, TX 77058. 

h. Kites to Capsides, 5 minutes, black and 
white. FAA Film Service, c/o Modern Talking 
Picture Senace, 50W) Park Street, N^ St. 
Petersburg, FL 88709. Free loan. 
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i. SpacBghip Earth, 17 minutes, dwuswitary. 
Lockheed-OeorgU Company, Motion ncture ' ^ 
Service, 5000 P&rk Str^t, St PetersWg. 
Florida 33709. Free loan. 

5. Readmgs: , f 

a. BuUfinck's Mythology, . Harper and Row. 
1970. 

b. Gibbs-Smith, Howard. Aviation, A HistoriaU 
Survey From lUjOrigins to the End of World 
War II Wm. Cfausen and Sonds, Ltd^ 1970. 

c. Great AdtHtntures That Changed Our World, 
Reader's EMgest Association, 1978. 

d. McMuUen, Etevid' and Susan. First Jntp the 
Air, Silver Burdett, 1978. 

e. Hartcup, Ckiy. The Achievement of the Air- 
ship, Dkvid E. Charles, 1975. ? 

f. Cook, Graeme. Air Adventures, St. Martin's, 
1975. ^ 



g. Galleo, Alma. Air TVaverFrom The ^gi)^ 
ning. Children's Press, 1978. 

h. C. Burten C<Mgrove. Fantasy m FHght, Avia- 
tion Book Co., 1975. 

i. l«ary, Wm^ The Dragon's Wings, UniveraitV 
of Georgia Press, 1976. , 

j. Mrajek^ James The OUder War, St. Mar- 
tin's, 1976. 

k.- Hatfield, David D., Piowers of Aviation, 

Aviation Book Co., 1976. 
1. Ault, Phil, By The Seat of Their Pants: The 

Story of Early' Aviation, Dodd, Mead, 1978. 
m. Norman, Bruce. The Inventing df America, 

TapUnger, 1976. 
n. Aerospace: The Challenge, Civil Air Patrd, 

1980. . ' 

o. Boyne and Lopez. The Jet Age: Forty YeOn 

of Jet Aviation, Smithsonian Institution 

Press, 1979. 



1' " ' 



■ 54 



' ilj^eading and interpreting iMaps and Giot>es 



4. 

5. 



6. 



Suggetted Activities 

1. Viaeaaa the shape of the ef rth. ' 

2. Demonstrate flatness of the earth at the poles. 

3. Demonstrate with an or^noge: 

a. the' entire globe 

b. small part of the gbbe 

c. half of the globe 

Explain how a mercator projection is made. 
Draw a rough outline of the continents on a 
large grapefruit; slit the top and bottom' with a 
knife; remove the peel in four sections, press flat 
apd display. 

Using glote, determine' Ui\y of latitude and 
longitude. 

Use a basketball as a globe: draw prime merid- 
ian and iines of longitude draw equator and 
lines of latitude. 

Demonstrate suntime during -daytime and night 
. with a globe and flashlight. 
9. Discuss degrees of longitude and latitude. 
Determine to the nearest degree the location of 
several world cities. 

Make cones in math. Place over the globe and 
trace reflected 4pe8 on the surface ^ 

12. Discuss conic projection. ' 

13. Define degree in nauUcri miles and in minutes of 
an art. (One degree » 60 nautical miles: one 
minute of arc » 1 nautical mile). 
List the important features of a map based on a 
Mercator projection. 

Draw a map of the area around your city. 

16. Draw map of your state: put in dties, highways, 
railroads, ainK>rts, etc. . ' 

17. Draw maps of air routes (n^^ state features. . 

18. Makea vocabulary chart peminingtQm&ps and 
map symbols. . * " ' 
Draw a map with different altitudes shown in 
various colors. ' * 
Learn the relationship between time and 
distance. 



8. 



10 



U 



14 



IS 



19. 



20 



360° 
15' 



-/ 24 hours 10°^^^^ minutes 

* 1 hour > H >» 4viinutes 

21. Draw a chart of time zopes m .the U.S. 

32. Discuss the International Date Line. 

23. piscuss the need for a uniform time system. 

24. Discuss the effects of traveling through many 
. time zones on the human tody (jet Ug). 

25. IMseuss daylight saving time. 

26. Show examples of the time in various major 



dties of the world when it is noon in your com- 
munity. 
MaierkUs and Reiourceg 

1. Readingt: 

•a. Bauer, H.A. Ghbes, Maps and Skffw*i^ 1969. 

b. Baxter and Stephens, Introduction to Global 
Geography^ 1968. 

c. Towera, Merrill E., A Student Guide for Aero- 
nautics, 1963. ' 

d. Beiser, Arthur. Our Earth, EP. Dutton, 1959. 

e. Jeffireys, Arhold, The Earth, (4th ed.) Cam- 
bridge Univeraity Press. 

f. grown. Lloyd A., The Story of Maps, Little- 
Brown, 1949. 

' g. Gurney and EHioit, Pilot's Han(^ook of Navi- 
gation; Aero, 1977. 
h. Keen, Mfrtin L., How It Works: Volume S. 
Grossett and Ehmlap, 1976. 

. i. Reithmafer. L.W.. Private PUot's Guide, Aero, 
1978. 

j. Navigation and The Weather, Civil Air 
* Patrol. 

k. Air Navigation: Introduction to Navigation, 

McGraw-HUl. 
1. Aerospace: The Chaltenae, Civil Air Patrol. 
, m. Budlong, John P., Ski and Sextant, Van 
Nostrand ReinHold. 1978. 

2. Films: 

a. Maps are Fun, 10 minutes, color, CToronet 
. Films. 

b. Longitude and Latitude, 11 minutes, black 
and white; United World Films. ^ 

c. Using a Compass, 10 minutes, color, 
Moreland-Latchford. 

d. Aerial Navigation: Maps and the Compass, 13 
minutes,, black and white. United World 
FUms. 

e. Glob^ Concepts in Maps, 11 minutes, cofor. 
Coronet Films. 

f. Celestial Navi^tion: The Earth, 16 minutes, 
black and white, Castle Films. 

g. Celestial Naviga^m Charts, 20 minutes. Cas- 
tle Ffims. 

8. Maps and Priee Materials are often available fr6m 

airline companies. 
4. Charts: 

a. Available from National Ocean Survey, Distri- 
bOtion Division (C44), 66501 Lafayette Ave- 
nue. Riverdale, MD 20840: Catalog of Aero- 
nautical CharU and Related Publications. 
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III. Methods Used in Aerial Navigation 




Suggested Activities 

A. Dead Reckoning: 

L Describe the route taken to g^t to school 

2. Define *'on course*' in terms of getting to 
school. 

3* Plan a flight using map and chs^ made by 
the stuiient. ^ 
. 4. Use a sectional chart to plan a flight course 
to be followed to the nearest ainK>rt. 

5. Discuss the effects of i^nd changes upon a 
flight path. 

6. jLocate the figrime meridian and review 
meridians: locate the equator and review 
parallels. Disoiss ^)ordtnates. 

7. DeteAnine the locations of true north and 
magnetic north. Explain how the differences 
between these affects flight planning. 
Make a compass. 

Use a compass to determine directions. * 
Make a chart showing compa^ variations in 

)mobile compass. 
>blems in determining the 
luired in making a fUght plan 
location. Make the required 
/ course coinrections. 
^ 13. Display pictures showing various naviga- 
tional aids. 

14. Identify all the instruments required for 
flight by dead reckoning and describe the 
function of each. 

List the advantages and disadvantages^ of 
dead reckoning. 

Obtain and discuss an FAA F^ght Plan 
Form. 

B. Celestial Navigation: 

1. Examine a sextant and discuss its function. 
' 2. Make a simple sextant and describe the 
operation of it. 

3. Make a study of the relative praitions of 
heavenly bodies. 

4. Draw a series of pictures to illustrate the 
changes in position of the Big and Little 
Dippers. 

ST Study a celestial globe to find the relative 
position of the stars in comparison with the 
north pole, south pole, ^uator and youf city. 

6. Draw a map showing major constellations or 
stars used in c^lestiitl navigation. 



8. 
9. 
10. 



11. Examine an 

12. Write so: 
true beadin; 
to a nearby 



15. 



16. 



MateriaU and Resources 

A. Dead Reckoning 

1. Readings: * 

a. Brown, Lloyd A. The Story of Maps. Little- 
Brown, 1949. 

b. Bauer, H.O. Globes, Maps md Skyways^ 
DoddMead, 1969. 

c. Air Navigation: An Introduction to Navi- 
gation, McGraw-Hill. 

d. Keen, Martin L. How It Works, Volume Z 
Grc^ett ajid Dunlap, 1976. 

e. Beiser, Arthur. Our Earth, E.P. Dutton, 
1959. 

f. Jeffries, Harold. Our Earth IHh ed.K Cam- 
bridge Univeraity Press. 

g. Aerospact: The Challenge. Civil Air 
Patrol. 

h. Navigation and the Weather, Civil Air 
Patrol. 

i. Towers, Merrill E. A Student Guuie for 
Aeronamtics, 1963. 

j. Gurney and Elliott, Pilot's Handbook of 

Natngation, Aero, 1977. 
k. Aeronautics, T%e First Step ^ Space. 

NASA. " 
1. Budlong, John P., Sky tmd Sextant, Van 

Nostrand Reinhold, 1978. 

2. Fibnstrij^ 

a. Dead Reckoning, b/w. University of 
lUinois. 

3. FUms: • 

a* Usin^ a Compass, 10 min., color, Morelf nd- 
Latchford. 

b. Aerial Navigation: Maps and the Compass, 
13 min., b/w. United World Films. 

c. The Sport of Orienteering, 24 min., color, 
Si^a Film. 

B. Celestial Navigation 

1. Readings: 

a. Aerospace: T^e Challenge, Civil Air 
Patrol. 

b. Aeronautics, The First Step to Space, 
NASA. 

c. Gurney and Elliott, IHlmt's Handbook of 
Navif^ion, Aero, 1977. 

d. Keen, Martin L., How It Works, Volume 2L 
Orossett ai^d Dunlap, |976. 

2. Fibns: 

a. Celestial Navigation: Introduction and 
Loaition of CelestkU Points, 18 min., b/w. 
Castle Films. 
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7. Explain what in meant by: 
a. Prime celestial meridan 
b« Parallels of dedination 
€. Right ascension 

8, Diseuss improvements in eelestia^ naviga* 
tion since the ancient times* 

Radio Navigation: 

1. Demonstrate on the chalklK>aiti the radio 
quadrants at the airport. 

2. Make a drawing to show radio quadrants* 
radio markers* cone of silence, etc. 

3. Practice sendihg radio code signals. 

4. Visit the control tower at |^air{K>rt. 

5. Explain how the radio comwss works. 

6. Report on the method a puot uses to orient 
hiiftelf to the position ti an airport by 
means of the radio signals received. 

7. IUustrate» with ei^planations, the instru- 
.ments used in radio navigation. 

8. Discuss factors which interfere with a radio 
reception. 

9. Report on radar devices used for radio 
navigation. 

10. Invite a speaker from a radio station to 
speak on radio navigation. 

11. Discuss other uses made of radio in* 
struments. 

12. List advantages and disavanUges of radio 
navigation. 

13. Report on LORAN (Long Range Navigation). 

14. Discuss the Very High Frequency Omni- 
directional Range (VOR). 



b. Celestial Navigation: The Eartk 16 min., 
b/w, Castle Films. 

c. CelestkU Navigat^m: Charts, 20 min.» hlw. 
Castle Films. 

d. Celestial Navigation: Position Finding on 
the Earthf 15 min., b/w, Castle Films. 

C Radio Navigation 

1. ReadMgs 

a. Navigation and tf^ Weather, Civil Air 
PatroK 

b. Aerospace *8t Civil Air Patrol. 

c. Elliott and Gurney. Pilot's Handbook of 
NavisgaHon, Aero, 1977. 

d. Webb, William L. i^ymfl loith VHF Navi^ 
gation and Communication, Bendix Cor- 
poration. * 

e. Letcher, John S., Se^-Contamed Celestial 
Navis^tion, Internatmnai Marine Publica- 
tions, 1»78. 

2. Fibns: 

a. Area Navigation, 25 minutes, FAA Film 
Service, c/o Modern Talkinj: Picture Serv- 
ice, Inc., 5000 Park Street, N.. St. Peters- 
burg, FL 38709. 
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IV. Changing Concepts o^^Tt^ and Space 



Suggested Aetivittes 

1. Trace Man's progress in relationship to 
transportation. 

2. Compare speeds of early means of transi^n^- 
tion with today's airplane travel speeds, 

3. Figure distances from the UJS. to five countries 
in hours instead of miles* 

4. Make a comparison of the number of passengers 
carried by airlines today with that of twenty 
years ag^. 

6. Display different kinds of inaps used in aviation. 
^ -^Explain how the airplane conquers mountains 
and oceans, thus bringing countries clmer 
together. 

6. Study the history of mail. Make (Meters showing 
a comparison of the time and ^t of sending air- 
mail and regular mail« 

7. Organize a pen-pal dub with students in over- 
seas school. Display letters, pictures, etc. from 
them. Learn some of the foods, customs, religion 
and economic problems of the country. 

8. Compare construction and maintenance of high- 
ways and airways^ 

9. Discuss the role of aviation in the aid to people 
in disaster areas and for medical emergencies. 

10. Construct a bar graph showing the length of 
time it took the^ Pilgrims to come to America and 
the time if takes to fly from Eurof^ to America 
today. 

11. Invite a travel agent to discuss foreign travel. 

12. Compare the rate of air accidents with those of 
other modes of travel. 

13. Write to a travel agency requesting Ir^ mate- 
rials on a city in a foreign country.' 

14. Review: Early history of communications from 
Indian picture writing to the airmail stamp. 

15. Discuss the nearness to the whole wor^ that 
has been made prasible by the development of 
aviation, v 

16. Discuss reasons for the rapid improvement in 
the science of weather since the development of 
the airplane and of the weather satellite. 

17. Discuss: 

a. Population trends toward centers of air 
^ ' transportation. 

b. Cultural understanding due to increased 
travel in foreign countries. 



c. Why aviation is the main transportation 
system in Alaska. 

d. Influence of aviation in incufeasing technolc^ 
in underdevelof^ nations. 

e. The increasing change in our thinking about 
distances in terms of travel time rather than 
miles or kilometers. 

18. Make a list of well-known artists in the 5elds of 
entertainment and sports and discuss how air 
travel makes it pMsible for them to appear in 
different countries from one day to another. 

Materials and Resources 

1. Films: 

a. There Will Be a Slight Dehy, Modern Talking 
Picture Service, Inc., 50O0 Park Street, N., St. 
Petersburg, FL 33709. Free Loan; 

b. Available on a free \oe!k basis from NASA Lyn- 
don B. Johnson Space Center, Education Of- 
fice, Houston , TX 77068: 

1. Surviwi, \Vh min., color. 

2. Fiw Minu^s to Liw^ 18 min., color. 

3. I^rtners tuith Industry, 12 min., color. 

4. David^s World, 11 min., color. 

c. Rapid T^ransit in the Sky, Air Transport Asso- 
ciation of America, 1709 New York Avenue, 
N.W., Washington, D.C., 20008. Free Loan. 

2. Charts: ^ 

a. Available from National Ocean Survey, Distri- 
bution Division (0-44), 65501 Lafayette 
Avenue, Riverdale, MD 20840: 

1. Sectional and VFR terminal charts. 

2. Enrouto low altitude charts. 

3. Readings: 

a. 1(W01 Sources for Free Travel InfarmatioK 
Box 105, Kings Park, NY, 11754. 

b. Kn^ht, Geoffrey. Concorde, Stein & Day, 
1976. 

c. Kane and Vose. Air Transportation, Kendall/ 
Hunt, 1977. 

d. Air Travel Ansioers, F.Q. Box 11347, Las 
Vegas, NV 89111. 

4. Fiimstrips: 

a. Qreat Spacecr^t and Their Accomplishments 

b. SocuU Impact of Flight 

Both available from National Air and S|mce 
Museum, Washington, D.C. 20Si60. 
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V. Careers in Aviation 



Suggested Activittes 
1. Discuas the magnituda of the bdustry including 
such factors as: 

a. Production 

b. Operations 

1. Airplane 

2, Airport 

c» Maintenance ^ 

d» Research and development 

2i Review classifications of aviation: a>mmercialt 

general and' military. 
* 3. Prepare charts showitig a comparison of avia- 
tion industry growth with other industriM. 

4« Ust as many aviation jobs as pMsible in a ten 
minute period and compile these into a master 
list. ♦ ' 

5. Group aviation careers into categories such as: 

a. Services 

b. Technical 

c. Manufacturing »^ 
d! Sales i 

e. Special purpose fljring 
8. Collect pamphlets and booklets on careers found 

in the field of aviation. (Sed Materials and Re^ 

smirces in this section.) 
7/ Display pictures to dass showing jmrticipation 

in various aviation oMupations. 

8. An^nge an aviation career rorner in the class- 
room or library. 

9. Write a letter to the personnel department of an 
airline company requesting information on 
career opportunities. 

10. Set up appointments at a nearby airport to 
interview persons in various job categories. 
Tape record your interview and present it to the 
class. 

U. Discuss the importance of aptituites and in- 
terests in choosing a career. 

12. Research and report on an aviation career. Dis- 
cuss duties, working condittona* qiialifications, 
training requirements, earnings and hottrs. 

13. Organiae a Career Ikiy at your school. Arrange 
to invite speakers, show films, arrange exhibits, 
etc. 

14. Sel^ a dty in which an avia^on industry is 
located. WHt^ the Chamber of dommerce tm in- 
formation on employment.*^ 

15. Invite a '"career"* Air Force person*to speak to 
the group. ' 



16. Discus: 

a. How does one learn about job openings? 

b. What ste|» are taken to apply for a job? 

17. Collect job advertisements from newspapers, 
magaaiuM, etc. and make a classified section. 

18. IMscuss terminok>gy, abbreviations, etc. in job 
advertisements. 

19. Write a job advertisement fw a position tluit in- 
terests you. 

20. Fill out jdb applications to g^nexj^rience in ap- 
plying fm any positions. 

21. Discuss i^rsonal traits that interviewers take 
note of, such as good grooming, posture, punc- 
tuality, etc Emphasise the importance of first 
impr^ions. 

22. R^ materials on interviewing techniques. 

23. Conduct cia« interviews f<Hr specific jobs. 

24. Make a Ust of schools offering training in a job 
you would like. 

25. EMscuss and list types of engineers employed in 
aviation. Elxplain some functions of computer 
spedalists in aviation. 

^. Ust aviation careers that may require a license. 

27. Discuss benefits to the science of meteorology 
due to the growth of aviation. 

28, Discuss the implications of aviation growth on 
other fields. 

^. List aviation can^rs by the training required to 
enter the oecupation. 

30. IMscuss Itow a change in government spending 
affects an industry like aviation. 

Sl^Discuss the immediate employment situation in 
the career field and projeA trends which may 
have bearing on future en^y into th# field. 

32. Identify the different routes (educationally or 
occupationally) one might take to get into a par- 
ticular career, including trainiidig, licensing, cer- 
tification, and other special requirements. 

MaUruds and fiesaurceM 

1. Films: 

a. Films available on free loan from FAA Film 
Service, c/o Modern Talking Picture Service, 
Inc., 5000 Park Street N, St. Petersburg, FL 
88709: 

Looking Up To Your Aviation Career; 
Put Wings On Your Career; 
These Special People; 
Bfother . 

b. Jii^f a FligkU 15 minutesTblacJc and white. 
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AModation FilmSt Ine^ Executive Offices, 866 
Third Avenue, New York, NY 10022- Free 

2. Booklets: 

SL. FAA caraer guidance mEteriais are distrib- 
uted to the public free of elmrge by: Superin- 
tendent of Documents, Retail IKsUribution 
Division. Consigned Brancht S610 Cherry 
Lane, Laurel MD 20707: 
Cmreer Pihta and Enffmeerg; 
Airport Careers; 
Aviation Maintinance; ^ 
FUght Attendants; 
* AirUne Careers. 

3. Readings: ^ 

s^ Scribner. KimtMdl* Your Future In Aviation 

Careers In The Air, 1979. 
b. Scribner, Kimball. Your Future In Aviation 

Careers On The Ground, 1979« 

Transport Career Opportunities^ National 

Defense Transportation* 



d. Ouide to Aerospace Occupations^ The Boeing 
Company* 

e. Your Future at Graumann, Graumann Aero- 
space Corporation. 

t B&eq, Ron. On the Move: Communicatwn for 

Employees^ Prentiss-Hallt 1976. 
g« CoUegiaU Aviation Directory, University 

Aviation Association, P.O. Box 2321, Auburn, 

AL 36630. 

4. Publications and i^rsonnel inquiries about aero- 
space career opportunities will be provided by 
writing to: 

UJS. Air Force 
' Air Force Opportunity Center 
P. 0. Box 1778 

Valley Forge, PA. 19481 OR 

Air Force ROTC 

Center of Information 

Maxwell Air Force Base, AL 36112 

5. A list of some aerc^pace careers is provided at 
the end of this section.*" 
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SOME AEROSPACE CAREERS 



A. SpecoltMd Trainiiif— specific occu{»tional training including high school* tnule and technical education, 
. on-the-job training, and formal study at college: 



Aerial Photographer 
Assembler 

Communii;ation Technician 
Computer Technician 
Drafting Technician 
Fabrication Inspector 
Machine Operator 



Pilot 

Skilled CraftspenK^ 

Technical Illustrator 

Technician 

Teletypist 

Tool and Die Maker 



College and Uaiyersity Trainiiig- training which leads to a baccalaureate degree after four years of 
study: 

Mathematician ' < 



Airport Manager 
Architeet 

Communication Specialist 
Computer Programmer 
Data Systems Analyst 
Development Technician 
Industrial Planner 
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Production Technician 
Quality Control Inspect<n' 
Research Technician 
Safety Engineer 
Sanitarian 
Science Writer 



Advanced Study and Specialized Experience — graduate study and specific work experiences: 

Aeronautical Engineer GM>grapher 

Astronaut Geologist 

Astronautical Engineer Group Engineer 

Astronomer Industrial Engineer 

Biomedical Engineer Mechanical Engineer 

Chemist Metallurgist ^ 

Chief Flight Mechanic Meteorologist 

Dietician Molecular Biologist 

Engineer Operations Analyst 

Environmental Engineer Physicist 

Flight Surgeon * ' Research Mathematician 
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Scale 

1. 1 IN - 



2. 
3. 
4. 
5. 
6. 
7. 
8. 



IIN 
1 IN 
1 IN 
1 IN 
IIN 
IIN 
1 IN 



16 MI 
16 BO 
80 MI 
S2MI 
SMI 
S2MI 
16 MI 
32 MI 



Chart 
4IN 

a^tiN 

4%IN 
3XIN 

9%TS 
7% IN 

5%ni 



Distance On: 

N, Ground 
64MI 
56MI 
380 MI 

100 MI 
TSfiO 
304 MI 
114 MI 
182 MI 



ao X 4 - 64) 
(16 X 3% - 56) 
(80 X 4% - 880) 
aOO f 82 - 3i 
f75 8 - 9% 
(304 f n - ^) 
(114 + 7%~ 16) 
^ X 5% - 182) 



9. Known: Sectional Chart S^e of 1:500,000 is sbont 8 nules to the inch then a scale of 1:1,000.000 is about 16 

noes tbeCieh; or. 1,000.000 12 S280 -.16.78 - 16 MI. 
10. Known: 1:1.000,000 - 16 Men then 32 miles - ^ IN at a scale of 1:2,000.000: or. ^ x 12 x S280 - 
2,027.5^ or about 2,000,000. 

9 
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Scale 1 IN - 32 MI 

1. 21 IN - 84 MI 

2. 2% IN - 88 Bdl 

3. 11 IN - 44 MI 

4. 1 IN - 32 MI 

5. n IN - 56 MI 

Scale 1 IN - 80 MI 

6. 2^t IN - 170 MI 

7. 2^tIN - 200 MI 
6. 2'% IN - 21S MI 
9. ^ IN - 25 MI 

10. 2^1, IN - mm 

Scale 1 IN - 64 MI 

11. U IN - 80 MI 
Scale 1 IN - 16 MI 

12. IIU IN - 23 MI 



dMstance in inches x S2 ■* ' ) 




(Distance in ineh^ x 80 ^ ) 



CCHstanra in iiSches x 64 - ) 



(Distance in id^hes x 16 » ) 



\ 



ERIC 



61 



65 
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Dimtion (Coa^nn Headiqg) 

1. North (N) 0* 

2. East (E) * 90° 

3. South (8) 180° 

4. West (W) 270«» 

5. Northeast (N£) 45° 

6. SoutSeast (SE) 1S6« 

7. Southwest (SW) 225«> 

8. Northwest (NW) 815° 

9. 3e0» is also 0<> and is North 

10. Clockwise 3S2.5«» 

11. Counterclockwise 167.6<» 

Answers for Page 17 

Gnrand Arabkat 

Tempciiitiire ^ Ahitude Temperature 

1. 70* 3,(K)0 FT 6».5«» 

2. 70«» 4W FT 56° 

3. 88.60 7jm FT 69«» 

4. 70O ZOfiOQ FT , 0«» 
6. SS.B® 3^70 FT 76" 

6. 0° 2WFT -7» 

7. 74^" 11.000 FT 38«» 

8. 66° 12,000 FT 23° 

9. 95.5° 21,000 FT 22° 
10. 92° 17.000 FT 36.5° 
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Engine 


Propeller 










Speed 


Speed 


Ratio 






1. 


3160 


1580 


2:1 (3160 




f - ) 


2. 


8400 


1360 


52 (3400 


+ 


5x2- 


3. 


2175 


i4S0 


3:2 (1450 


X 


8 + 2 


4. 


3750 


1250 


3:1 (1250 




3 - ) 


5. 


3150 


1676 


2:1 (3150 




1676 - ) 


6. 


2800 


1680 


1.7:1 (2»X) 


+ 


1680 o ) 


7. 


1800 


1350 


4:3 (1800 




4x8- 


8. 


3360 


1470 


1&7 (f470 


X 


16 - 7 - 


9. 


2910 


1940 


1.6:1 (3:2) (2010 


•♦• 


1940 - ) 


10. 


. 1920 


1120 


12.-7 (1120 


X 


12 ; 7 - 



NOTE: Problem i» solution could be written 17:10 in the same manner as problem #9, i.e.. 1.1 

62 

• 66 
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A. 



B. 



1. 0140 HBS 

2. 1716 HRS 

3. im HRS 

4. 1847 HRS 
& 2086 HRS 

1. 4:80 AM 

2. 4:19 PM 

3. 12:03 AM 

4. 1:17 PM 

5. 9:48 PM 



Dislanee 



1 


276'milefl 


2. 


180 miles 


3. 


aSS miles 


4. 


2476mfle8 


6. 


1874 miles 


6. 


19S miles 


7. 


230 miles 


8. 


280inile8 


9. 


460 miles 


10. 


870 milM 




Dfotaace 


1. 


WS miles 


2. < 


780 mUes 


3. 


800 miles 


4. 


1^ miles 


6r 


2875 miles 


6. 


675 miles 


7. 


594 miles 


8. 


245 miles 


9. 


5^ miles 


10. 


1104 miles 




8. 1230 HRS 

7. 2349 HRS 

8. 1432 HRS 

9. 1220 HRS 
la 2348 HRS 

6. 8:41 PM 
7.4022 AM 
8. 11:47 PM 
Sirii)8 AM 
10. 3:08 PM 



110 

46 
130 MPH 
276 MPH 
600 MPH 

66 MPH 
100 MPH 
120 MPH 

90Bfi»H 

95 MPH 



Time 

3HRS 
6]tHI^ 
syHRS 
^mS40MIN 
6 HRS 16 MIN 
411 HRS 

3 HRS 18 MIN 
2 HRS 27 MIN 
ft HRS 

4 HRS 36 MIN 



Time 

2.5-2 HRS 30 MIN 
4HRS 

4.5-4 ihlS 30 MIN 
9HRS 

3.125 - 3 HRS 71a IAIN 
3.HRS 

2^ - 2 HRS 18 MIN 
2 - 2 HRS 20 MIN 
5HRS . 
3J - SHRS54MIN 



Aivrage GS 

95 MPH 
1^ MPH 
150 MPH 
270 MPH 
460B(PH 
ISO MPH 
180 MPH 
100 MPH 
170 MPH 
240 MPH 
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D. Fne] Cmuramptjon 
1. NoRe^rve 



1. 

2. 



S3 HRS 
6.33 HRS 



Fuel CiHiaiuiiptiim* 

6GPH 
12 G^H 



Fuel Used (Total) 

21 GAL 

64 GAL (63^) 



68 



67 



9 



8. 


4^HRS 


5GPH 


^ 28 GAL (22.5) 


4. 


4^5 HRS 


20aPH 


■f 88 GAL (87.5) 


6. 


6.17 HRS 


40GPH 


•f. 247 ^^^^ 


e. 


24 HRS 


6GPH 


12 GAL 


7. 


8JHRS 


15GPH 


48 GAL- 


8. 


c no m>o 
0.08 HRS ' 








3.66 HRS 


9GPH 


• +33 GAL (^.94) 


10. 


6.7 HRS 


18 GPH 


+ 121 GAL (120.6) 




• 

^GPk-GaUoDS Per Hour 








+ Round up to next ^aUon (a safety ainsideration) 





2. With Reserve 



Flying Time 



GPH 



Fmel Used 



Fins Reserve 



1. 


8J6HRS 


9 GPH 


33 GAL 


(32.94) 


25% 


44 GAL 


(43.92) 


2. 


2J5HRS 


8 GPH 


^GAL 




25% 


27 GAL 


(26J) 


3. 


2.4 HRS 


5 GPH 


12 GAL 




25% 


16 GAL 




4. 


4i3HRS 


12 GPH 


<v52GAL 
164^AL 


(51.96) 


25% 


• ,70 GAL 




5. 


6.83 HRS 


24 GPH 


(163.92) 


25% 


219 GAL 


(218.56) 


6. 


4i)HRS 


6 GPH 


24 GAL 




20% 


30 GAL 




7. 


3.6^ 


9 GPH 


32 GAL 


(31.6) 


20% 


40 GAL 


(39J75) 


8. 


8.33 IIrS 


16 GPH 


SO GAL 


(49.95) 


20% 


63 GAL 


(6244) 


9. 


8.33 HRS 


24 GPH 


200 GAL 


(199.2) 


20% • 


249 GAL 




10. 


4.17 HRS 


18 GPH 


76 GAL 


(76.06) ' 


20% 


94 GAL 


(93.88) 
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B. True Airspeed Computations 





Altitude (FT) 


lAS(BfPH) 




TAS(VHF) 


(Correction Factor 


4 
1. 


2.000 


100 




104 


+ 4% 


2. 


3^ 


110 




117.7 


+^7% 


8. 


3,000 


180 




190J 


+ 6% 


4. 


10,000 


210 




252 




5. 


2,700 r- 


115 




121.2 




6. 


4,500 


140 




152.6 


+ 9% 


7. 


6,000 


120 




134.4 


+ 12% 


8. 


2,500 


90 




94.5 


+ 6% 


9. 


7,000 


2«) 




262.2 


+ 14% 


10. 


16.000 


312 




411.84 • 


+ ^% 



IAS -Indicated Airspeed 
TAS-Tnie Airspeed 

CAS— (Calibrated Airspeed- Not Used Htoe— Instrument Error Co: 




« 64 



ERIC 



68 



"Q- Corrections for Wind (GrotuKiqieed) 



1. 
2. 

4.- 
6. 
6. 

7, 



IAS 
(MPH) 

115 
120 
160 

* 70 , , 
95 
100 
105' 
280 



HeidwiBd 
(MFH) 



16 



13 
27 
6 
45 



TaUwind 






(MPB) 




(MPH) 


26 


( 


140 




\ 


105 


27 ' 




187 


15 




86 






82 






187 






100 






220 



Answers for Page 22 



9. >7500 FT - 186 MPH - 80 MPH Headwind ) 

10. 4000 FT - 120 MPH - 40 BIPH ^-aihrind ( + ) 

D. Altitude and Wind Ain peed Corrections 



186 + 15% - 165i25 - 80 - 126^ 
120 + 8% - 129.6 -I- 40 - m.% 





AKitiMie 




Headwind 


lUhvind 




(FT) 


(MPH) 


(MPH) 


(MPH) 


1. 


8000 


120 




16 


2. 


4000 . ^ 


150 


• 20 




8. 


^ 8000 


* 160 • ' 




26 


4. 


8860 • 


166 


* 


19 


5. 


4700 


216 


27 




6. . 


' 6500 


170 






7. 


5000 . 


110 


40 




8. 


7000 


140 




36 


9. . 


750p 


^85 - 


,80 




10. 


4000 


120 • 




40 



(MPH) 

142.20 

2)040 
196i» 
20l(^ 
162.10 
81J00 
1944W 
126.26 
169.60 
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Sampfe Problems: 

1. Area of Wi9s is 1(» X PT« 
Change fraction of FT' to IN' 

1 FT' - .144 IN* 144 X % - 64 IN' 

2. Departs 9-JO AM -i- 7dRS 66MIN 
> Arrives "556 PM Eastern Time 

Arrives 2:26 PM Padfie Time (- 8 HB8) 



<8 



69 



\ 
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Fraettoas, Deeimak and Percent 
Sampto Problems: 
1. 



1 



MPH 1 . 8 

FPS i:467 ll?78e 

FPS - MPH X 1.4«7 inversly MPH 



200 168^ 87^ 

298.4 282^ 127^ 
FPS X i»2 



2. 3278 US Gallons x .8827 - 27^.6 British Gallons ' 

U.S. GAL X JS27 British Gallons inversly Rdtish Gallons x 1J2009 - US Gallons 



Answers for Pago ^ 

GRAPHS: 
1. 



K 


250- 


N 


200- 


0 


150 r 


T 


100- 


S 


60- 




\ 



STATUTE 



0 10 20 

{ 



I I '^i. I i 1/ f 

0 80 40 50 60 ID 8( 

pragW) 



1 — r 

80 90 100 



Kts - J6845 X SUtute MPH 
X 50 . 48:42 Kte 
X 100 - W.86 Kts 
X 150 - 180.27 Kts 
X. 200 - 178.69 Kts 
X 250 - 217.11 Kts 




Vm - 19.76(d)* - 19.76 d 

d - 16 then Vm - 4(19.76) 79 



85 
56 
78 



-'118 

- 148 

- 174 

- 192 



J 

ERIC 



66 



xmit% : i«« Ut-4IS/ km 
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Axigles and Triangles 
Sample Problems: 

1. 180° measured clockwise £rom MS** 
280° measured clockwise from 195° 

4 

The generally accepted answer to this question would be 190° 

2. 027° - 060° - 387° {0°« 380°) 



TH 


VAR 


MH 


DEV 


CH 


826° 


-10° . 


315° 


+ 5° . 


320° 


165° 


-14° 


161° 


-4° 


147° 


865° 


+ 15° 


010° 


-8° 


007° 



67 




